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Vital Variables 


in Steel Stampings os ir genoa ey rage 


cylinder, or a flat sheet, bent and 
welded, instead of a deep-drawn box. 
Spot welding, seam welding, and flash 
welding offer many possibilities. 





On account of the many variables, 
such as manufacturing methods, the 
material, the economical correlation of the part to the whole metal used, thickness of the stock, and 
the nature of the design, it is impos 


Little details in the design of the part, the specification of the 


are the factors underlying the successful pressed-metal product. J 
sible to set up hard and fast rules re 
Articles to follow will take up other metals and the design of garding the allowable tolerances for 


stampings for particular industries. The information given here minimum cost of production. In gen- 
eral, it can be stated that for steel 
stampings the diameter and depth of 
the Crosby Company, Bossert Corporation, Worcester Pressed Steel cylindrical shapes and the diameter of 
flanges should be given a tolerance of 
plus or minus 0.005 in. in order to 
avoid additional operations. Radii 


is the result of a survey among various manufacturers including 


Company and the Westinghouse Electric & Mfg. Company 





should be at least § in., or equal to the 
thickness of the met: 





N DEVELOPING pressed metal whichever may be — th 
construction, the designs of the 
nit parts are tied up so closely with 
the requirements for economical man- 
facture that it is impossible to state 
efinitely the limiting conditions. If 
cessary, by resorting to annealing 


greater. In general, heavier 
stock requires larger allow 
ances on dimensions if ad 
ditional operations are to be 
avoided. It is usually pos 
sible to draw toa depth Ot 


e . . . 1) 1) ew yf th { < | 
erations and_= striking dies, ex- er cent of the diameter 


. on tie e \ sc ho 
mely deep drawings to close toler- “ first draw This fig 
ces can be obtained. But in every “s —" ver, varies con 

; ; : : siderab] vith thi ’ 
mmercial design the object is to get — ! ee 
used eep-drawing steel 
desired products at the least cost, a ws ng sl 
’ 4: : . can usually be draw1 
by avoiding extra annealing oper- “Pap Rretcni« 
: eee at a | deeply as brass, but will 
ms and those factors that involve 
— =. ; . . : quire more trequent 
ra operations and higher tool costs, a 1 . 
‘ nealing in sal ipplles 
ich can be saved. A study of the a 
rt itself is insufficient. By chang- 
the relationship of the various 
. & . " ; Fig. 1 Sub-assembly of 
its, 1t 1s often possible to increase case built up of | steel 
nufacturing tolerances, decrease stampings. The reversed 
depth of draw, increase corner draw to form the recessed 
. ae . front, an > rectangul: 
HM, OF possibly eliminate entirely d the rectangular 
b : holes in the side wall of 





eries me rati 
le Operation. the recess, presented dif 


lt is often cheaper to make a unit ficulties. In this view 

two parts, later to be welded or the hanger slide is shown 
. . . ret 2 > > ; 

ined mechanically. Sometimes a etracted to simplify 


packaging and shipment 





lled and seam welded sheet can be 
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Fig. 2—Rear view 
showing the hanger 
extended for attach- 
ment to a wall or 


board. Note the 
insulating plate 
held by split 


rivets and the tubu- 
lar piece assembled 
by spinning. The 
case back is only a 
partial cover held 
by two screw and 
two prongs fitting 
in slots 














to aluminum. But on the other hand, 
nickel and stainless steels cannot be 
drawn deeply per operation and re-_ 
quire very frequent annealing. In 
this connection it must be remembered 
that very low-carbon steels can only 
be hardened by working, and if a cer- 
tain hardness is desired in the finished 
article allowance must be made for 
this amount of cold work in the dies 
before the end of the final operation. 
Again, in the case of stainless steels 
the annealing operations introduced 
for the purpose of working the metal 
will detract from the corrosion-resist- 
ant properties of the steel, and it may 
therefore be preferable to add extra 
drawing operations rather than intro- 
duce annealing. 

Steel stampings that are to have 
highly finished surfaces naturally re- 
quire cold-finished sheets, and the dies 
used must have corresponding highly 
finished surfaces which must also be 
maintained. This is also true if the 
surfaces are to be plated or painted 
to a gloss finish. Not only is the ma- 
terial more expensive, but the initial 
and maintenance cost of the dies is 
higher. Cold-finished sheets will have 
a hardness depending upon the num- 
ber of passes through the rolls to ob- 
tain the finish, and as this hardness 
reduces the drawing properties of the 
metal it must be determined in ad- 
vance of making the tools whether 
the finish required on the part shall 
be put on before or after drawing. 
On the other hand the difficulty of 
polishing stainless steels on anything 
but flat surfaces makes it often im- 
perative to use polished sheets. 

For the proper design of steel 
stampings, the manufacturing proc- 
esses must be visualized. Shapes com- 


prising circular ares and straight lines 
are more economical because of the 
lower tool costs. Sharp corners, as 
in the profile of a blank, should be 
avoided on account of the difficulty of 
maintaining the corner on the punch. 
All holes should be of diameters cor- 
responding to standard drill rod sizes 
in order to avoid special punches. 
Whether it be blanking, bending or 
forming, all corners should have a 
maximum radius. These are only a 
few of the points that must be 
watched. 

When redesigning a product to use 
stampings in place of cast parts, the 
natural tendency is to reproduce the 
outline of the casting. Such a pro- 
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cedure usually shows appreciable sav- 
ings in weight and possibly cost, but 
does not take full advantage of the 
flexibility permitted by the very na- 
ture of stampings. In Figs. 1 and 2 
is shown one example of a product 
wherein steel stampings were substi- 
tuted for castings. The construc- 
tion shown reproduces substantially 
the appearance of the casting it re- 
placed, with one exception. 

At the top, on the back of the box, 
will be noticed a hanger used to fasten 
the box to the wall. In the casting, 
this was an extending lug cast integral 
with the box. It took up considerable 
space in shipment and was always in 
danger of being broken off. In de- 
veloping the pressed box, the engineer 
took advantage of the possibilities, 
and in place of a fixed lug he substi- 
tuted the sliding piece shown. A 
shouldered rivet passes through the 
slot in the sliding hanger, and a phos- 
phor-bronze_ spring between _ the 
hanger and the back of the case holds 
the hanger in position. For packag- 
ing and shipment, the hanger is slid 
in, its end then fitting flush with the 
back of the case. It is just little de- 
tails like this that differentiate orig- 
inality in design from imitation. 

The shape of case shown in Fig. . 
is not the most economical one to pro- 
duce. The necessary drawing opera 
tions present some difficulties. Fur 
thermore, this particular case repre 
sented one of a series of models 
But the success of this first case led 


to the decision to change all of the 


This al 


cast cases to stamped cases. 





Fig. 3—In redesigning the case, the reversed draw and the rectangu- 
lar holes were eliminated, while rectangular openings replaced the 


eight circular holes for the lead-in wires. 


The full flanged fitting 


back adds strength and makes the case dust proof when finished. 
The same hanger is used 
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tered the whole design problem. It 
was then a question of designing a 
standard case that would be of such a 
character that it would involve the 
minimum tool expense and permit the 
greatest interchangeability for the 
different styles or models. 

In Fig. 3 is shown the redesign of 
the case shown in Figs. 1 and 2. Al- 
though the same general outline was 
retained, the difficult reversed draw- 
ing was eliminated. Comparing the 
old and the new backs, as shown in 
Figs. 2 and 3, the upstanding prongs 
on the old back made a poor fit with 
the recessed front of the box, making 
it difficult to obtain a dust-proof case. 
In the new design, the back makes a 
flanged fit around the box, adding 
strength and stiffness, and making a 
dust-proof job. In this new back, 
the same design of hanger, not shown 
in the picture, was retained. The 
second hole from the top is for the 
shouldered rivet for attaching the 
hanger. The embossing and _ the 
flanged edge give the cover great 
stiffness, thus assuring a tight fit all 
around with the edge of the box. 

In addition to the evident changes 
made in the box and the cover, all of 
the other stampings that belonged to 
the box assembly were changed. In 
Fig. 4 can be seen three steps in the 
development of the new terminal 
cover: (1) the first design, (2) the 
hand-made sample of a tentative de- 
sign and finally, (3) the finished 
product. One piece took the place of 
three. The channel construction is 
more rigid, and the unbroken end 
corners have a generous radius, which 
not only helps in the manufacture, 
but also looks better. 

Another type of case, rectangular 
in shape and quite high, is shown in 
Fig. 5. This would have been ex- 
tremely difficult to draw, both because 
it is a deep square shape and because 
of the relatively small radius at the 
corners. Furthermore, the ribs near 
the top and bottom of the case were 
necessary, and it would have been a 
difficult matter to have pressed in 
these ribs had the case been drawn. 
In order to get around these diffi- 
culties, it was decided to form the 
box out of a flat sheet. The ribs were 
pressed in the blank, and the lapping 
edges at the seam offset in order to 
present a smooth outer surface. The 
flat sheets were then bent to shape, 
the edges lapped and then spot welded. 
One of the interesting features of 
this design is that from the ribs to the 
outer edges the surfaces taper in order 
to obtain a good friction grip on the 
flanged covers that are applied later. 


Different models of the instrument 
required different hole locations in 
the cover; both the circular holes for 
lead-in wires and the hexagonal holes 
through which stakes are riveted. The 
first thought, would be to punch all of 
the holes in the back, using only those 
required. However, it was not per- 
missible in this design to have excess 


holes; as the case had to be dust 
proof. The next thought would then 


be to construct the dies so that by the 
insertion of the desired punches, dif- 
ferent backs could be punched for the 
different models. This, however, 
would necessitate stocking as many 
different backs as there were models, 
and the limited number of pieces for 
each model would correspondingly in- 
crease the cost of production. It was 
therefore decided to resort to the old 
“knockout” principle, — punching 
through those holes that were com- 
mon to every type or model of instru- 
ment and embossing all other holes 
that might be used. This permitted 
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weld a heavy pad on the under side of 
the sheet, and finally there is the 
method of using spinning nuts. 

Instead of fastening two stamped 
parts together by means of screws, it 
is often more economical to clinch 
them together by curling over flanges 
or lugs passing through slots. In the 
latter, the lug is either clinched over, 
for thin gages, or riveted down in the 
case of heavier parts. In addition, the 
various welding processes are avail- 
able. 

Requirements of the design will 
determine which method of fasten- 
ing the parts is to be used. Screw 
fastenings are the most expensive and 
are only used when it is necessary to 
take the pieces apart for replacement 
after assembly. The shape of the 
parts and their thicknesses will de- 
termine whether to use electric weld- 
ing, clinched lugs, or curled down 
lugs. The heavier gages are always 
riveted or curled, instead of being 
clinched, making a rigid assembly. 


see neneeeeeeerrernereemnaneteninendieeeenemienmmmeemmemnnenieiniimeinnn iadmnmminmniaasinnmananatnmastam eee 





finishing all of the backs that would 
be required for all of the different 
types and styles of instruments, and 
stocking them all as one part. On the 
assembly operation, a tap of the ham- 
mer knocked out the “knockout” as 
desired for the particular model being 
assembled. 

As shown in the illustration, hex- 
agonal holes are used for riveting the 
stakes in order to prevent their turn- 
ing. Similarly, hexagonal holes are 
used when spinning nuts are used in 
place of holes tapped in the sheet. 
Circular holes can be used only if 
the stakes or spinning nuts are square 
and are close enough against the side 
wall to prevent turning. 

There are three general methods 
of getting the equivalent of a threaded 
hole in a steel sheet. If the sheet is 
thick enough, an embossed hub may 
be put in the sheet, and the hub 
tapped. Another alternative is to spot 


Fig. 4—Steps in the development of 
the terminal cover. To the extreme 
left is shown a three-piece cover 
used with the first design of 
stamped case. In the center is a 
hand-made sample of a tentative de- 
sign, while to the extreme right is 
shown the design of the terminal 
cover finally adopted. Note the 
strong and rigid one-piece channel 
construction and the generously 
rounded corners 





In proposing a change from cast 
construction to steel stampings, the 
usual arguments are the saving of 
weight and the lower cost of the 
stampings. Although these two fac- 
tors must receive consideration, they 
must be subordinated to the changes 
that might be brought about in the 
whole product. A complete redesign 
on this basis might demand new man- 
ufacturing processes and an entirely 
different assembly line-up. Fre- 
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Fig. 5—Deep rectangular shapes 
such as this can be more economi- 
cally embossed in the flat, shaped, 
and the ends spot welded. From the 
rib to the edge, the surfaces taper, 
the sheet being formed to this shape 


Illustrations by courtesy of 


the Westinghouse 





in the flat. The cover is a tight fit, 
and knockouts, both for the round 
and the hexagonal holes are used to 
make it interchangeable for several 
models. The flanging and emboss- 
ing make the cover extremely stiff 
Electrix 


& Mfg. Company 





quently a close investigation and study 
of the redesign will reveal the possi- 
bilities of using combinations of steel 
stampings and die-cast parts, thereby 
eliminating numerous machining op- 
erations and, at the same time, procur- 
ing accurate and interchangeable fits 
not otherwise attainable. Indeed it 
can safely be said that in many in- 
stances die castings are used where 


steel stampings should be used and 
vice versa. Many designers have 
plunged into a complete redesign on 
the basis of steel stampings, while 
others have done the same thing us- 
ing die castings. A correct analysis 
would undoubtedly reveal that in 
many instances the correct design 
would incorporate both stampings and 
die-cast parts. 


An Oil-Resistant Plastic 


IKE RUBBER in its appearance 
and elasticity, “Thiokol,” a syn- 
thetic thermo-plastic product of the 
treatment of sodium polysulphide 
with ethylene 
rubber in its ability to resist deteri 


dichloride, is unlike 


from 
and other petroleum products. But it 
is like rubber in method of 


oration contact with gasoline 
fabrica 
tion, the same machinery being em 
ployed and many of the same loading 
and coloring ingredients being usable 
\s vulcanizing is a necessary step in 
is a simple matter to 


Vhiokol 


cheaper unit of rubber to produce oil 


fabrication, it 1s 
vuleanize a facing of to a 
resistant gaskets or valve seats. 

\s Thiokol is compounded with 
various substances before it is com 
mercially applied, any discussion of 
physical properties should be confined 
to the more important compounds. 
For eight typical standard 
pounds, made up for test purposes, 
the specific gravity varied from 1.56 
to 1.82, and the cost per pound from 
$0.214 to $0.244. 


com 


The loading sub 
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stances were zinc oxide and gas black. 
Other substances added, in amounts 
less than 1 per cent, were sulphur, 
resin, stearic acid, paraffin, captax 
and D.P.G. 

When these compounds are cured 
at 287 deg. F., for 30, 50 and 75 
min., respectively, the tensile 
strengths run from 550 to 960 lb. per 
sq.in.; the load at 300 per cent elon- 
gation from 330 to 830 lb. ; elongation 
from 360 to 750 per cent; hardness 
from 60 to 82. 

After aging for 7 days at 158 deg. 
F., the tensile strength of the highly 
loaded compounds improves some- 
what, while that of the others drops 
slightly. | Hardness increases 
with aging, the gain being greater as 
the rubber content increases, while 
the percent of elongation is corres- 
pondingly less. 


also 


In the presence of solvents it has 
marked superiorities over 
\pparently, the losses in 
properties of a 


rubber. 
physical 
rubber or Thiokol 
compound are in line with the amount 
of swelling that takes place on ex- 
posure to various liquids. The de- 
terioration in valuable characteristics 
is usually far more important than 
the increase in volume, but as there 
is a relation, and as the direct deter- 
mination of losses is tedious, this re- 
lation can be employed as a gage. 
Standard tests of samples of Thio 
kol and rubber in the presence of 
gasoline and benzol showed that Thio 
kol containing up to 10 parts of rub 
ber is not affected by gasoline even 


for long 








periods at 
elevated temperatures, 
while compounds con 
taining 5 parts of rub 
ber withstood benzo! 
containing 1 per cent 
of carbon bisulphide 
very well. More than 
10 parts of rubber 
should not be used 
As these two solvents 
are more severe in 
than 
tested, 


their action any 
the re 
sults obtained give a 
good indication of the 
relative merits of thi 
material. 


others 





GASKETS, valve disks, 
washers, tubing —a 
few of the applications 
of Thiokol. Courtesy 
of Garlock Packing 
Co. and Manhattan 
Rubber Co. 
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Performance 


the only Belt Criterion 


By C. A. NORMAN 


Professor of Machine Design, 
The Ohio State University 


NGINEERS avoid 

transmission belts some years 
ago. The belts cluttered up shops; 
idling lines meant large power losses ; 
long belts were dangerous nuisances. 
Che trend was towards other types 
‘f belts or built-in motor drives. But 
suddenly the trend reversed and the 
transmission belt reappeared—in a 
new form to be sure, but still the 
transmission belt. 


began to 


Now, designers 
re using these short-center drives 
integral parts of machine motive 
echanisms or for convenient power 
ansmission from individual motors. 
But thus far the engineer has had 
»means of judging the relative wear 
sistance, stretch, or advantages of 
irious drive arrangements. Service 
sts require several years to com- 
te, and the time between take-ups 
r stretch is several months. Facing 
e necessity of making a series of 
sts, I thought of the possibility of 
ing a differential drive which, with- 
it transmitting power, would yet re- 
oduce all the factors that in actual 


service cause belt wear and failure. 
These factors include load _trans- 
mitted, flexing over pulleys, jump 
from slack to tight tension and vice 
versa, and lastly creep. My machine 
consists mainly of two side frames 
carrying a pair of parallel guide rods 
upon which runs a carriage mounting 
a pulley. The movable frame is 
moved along the rods by a rope and 
deadweights, its motion being resisted 
by the belt or belts under test, 
stretched between the movable pulley 
and another motor-driven pulley on 
one end frame. 

Two examples of my experiments 
thus far, with one type of rubber flat 
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Transmission belt problems 
recur with the return of 
belts to favor for short-center 
drives. Engineers, before ac- 
cepting any belt, should insist 
upon performance tests such 


as those here described 





STee/ plates 
Lock washer. 





Belt fastener used in the tests 


belt, are graphically shown in the two 
accompanying charts. These show 
that two belts, externally the same, 
had running lives varying from al- 
most 36 hours to seven hours under 
similar test conditions. The only ap- 
parent difference is that of belt 
temperature. This is evidence enough 


to prove, however, that designers 
should insist upon adequate perform- 
ance tests of the belts they plan to 
incorporate in machines they design. 
The same is true of 


though 


fasteners, al- 
some commercial types of 
fasteners we could not test because 
their endurance was not sufficient to 


\ 


make their use possible in tests 


MARKED-D . 
Aone Unusually short 


running time char 


acterized these 

“standard” belts 

when endurance 
t¢ sted 


Vv 
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The MONTH in 
PRODUCT 
DEVELOPMENT 


> New Material Uses 


Pressed-steel shapes for houses 
have been tried in this country. Now 
come German designs of machine- 
made houses calling for sheet-copper 
stampings for outside and pressed- 
steel inside with wooden frame and 
felt insulating material between. 
Lighting and plumbing lines are built 
in. Parts are fastened through 
punched bolt holes. Six men can 
erect complete house in 3 days. 


Magnesium for large castings 
proves its worth in the Bohnalite cyl- 
inder heads on the Graham “Blue 
Streak” automobile. Weight is only 
40 per cent of cast iron. Thermal 
conductivity is higher, giving better 
cooling. Dowmetal also being used 
for heads. In wrought fabrication 
a Dowmetal truck trailer saves 50 per 
cent in weight. 


Glass wool is offered by 
Owens-Illinois for air filtering in air- 
conditioning appliances. Cardboard 
container gives light weight. Two- 
units, each 2 in. thick and weighing 
2 Ib., give filtering efficiency of 99 
per cent. 

Oxygen-free copper having 
high electrical conductivity and in- 
creased ductility now made directly 
without deoxidizers by U. S. Metals. 
Besides its value for electrical appli- 


cations, it offers improvement for 


spun, deep-drawn, or cold-worked 
parts. 

Light-colored urea molding 
materials, now with lowered costs, 


are getting into the electrical field 
is competition with established phe- 
nolic plastics. 

According to a recent research 
report by Dr. A. W. Coffman, a new 
protected metal called “Robertson- 
Bonded Metal’”’ (R-B-M) has been 
development at Mellon Institute of 
Industrial Research. Copies of this 
report, giving complete information 
concerning this new material, may be 
obtained by applying to Mellon Insti- 
tute, Pittsburgh, Pa. Robertson- 
Bonded Metal, the result of extensive 
research, has led to the production of 
a laminated metal-felt material in 








Disposal of more than 2 tons of 
chips per hr. is a real problem, 
hence a chip conveyor 
‘‘American’”’ 100-hp., 22-in. 
lathe developed for testing metal- 
cutting carbides. Fifteen cu.ft. 
of chips per min. are handled 
by the conveyor which is fed 
by the sloping bed and chip 
pan. Seventy direct and 70 
backgeared spindle speeds, 33 
to 1,200 r.p.m., are provided by 


on the° 


the 100-hp. d.c. motor with 6-1 


speed range, driving direct 
through a_ flexible coupling. 
Feeds are furnished independ- 


ently in 100 steps by a 3-hp., 
6 to 1 motor, a 50-step rheostat, 
and a 2-speed mechanical unit. 
Weight of 40,000 Ib., compared 
with the 8,000 lb. of an ordinary 
22-in. lathe, shows the gigantic 
size, rigidity and departure from 
ordinary practice in designing 





which felted materials are cemented 
to steel with heat and pressure, util- 
izing metals as adhesives. The com- 
posite laminated material, the outer 
surfaces of which are suitable felts, 
is then saturated with any desired sat- 
urant chosen with reference to the 
corrosive condition to which the metal 
is to be exposed in service. Paint, 
lacquer and resin films superimposed 
on the saturated felt give not only 
added protection but also desired at- 
tractiveness of appearance in the fin- 
ished product. Owing to the fact 
that it is possible to choose between 
a number of felts and felt saturants 
to stand against various corrosive con- 
ditions, this new protected metal 
promises flexibility in providing cor- 
rosion resistance. The ductile nature 
of the metal bond between felt and 
steel makes it possible to subject this 


material to forming operations such 
as shearing, bending, corrugating, 
rolling and mild drawing without de- 
stroying adhesion between felt and 
steel. By selecting asbestos felt to- 
gether with fireproof saturant a fire- 
proof material results, while an in- 
creased insulating value over that of 
bare metal is obtained with any com- 
bination of felt and saturants. It is 
also claimed that this new material of 
construction has the strength of meta! 
with none of the attendant “ring’ 
and reverberation of bare metal 
R-B-M is said to have a promising 
field of application not only in th 
building field, but also in the manu 
facture of paneling for various pur 
poses, pipe-line protection, novelties 
etc. The cost, it is reported, will b 
commensurate with the degree o 
protection desired. 
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» Electric Heating and Cooling 


Electric heating units (see p. 
170) find new product applications 
daily. Heated shoes for traffic police- 
men designed by General Electric 
have 12-volt heating element vulcan- 
ized into insoles, wired to metal 
plates in heels, one lead on each foot. 
15-seconds standing on terminal con- 
tacts in street warms units. 


Westinghouse office water 
cooler unit, designed for better ap- 
pearance, compactness, and quietness, 
has trim rectilimear lines, in black 


Micarta paneling with chromium 
crown and inlaid aluminum = side 
strips. Motor and compressor in 


hermetically-sealed steel shell are per- 
manently lubricated. 





Cradles supported between two endless chains 


Passing over sprocket wheels at top and 

bottom compose this 48-car Westinghouse 

vertical parking machine. Control is fully 
automatic 





> Refrigeration 


Refrigerated trucks need more 
durable bodies and adequately-sized 
‘frigerating machines driven by en- 
ines that produce less vibration, ac- 
cording to discussions at a meeting of 
the American Society of Refrigerat- 
ng Engineers held in Detroit. In- 
creased attention must be given to 
ly insulation. One speaker stated 
it 4 in. of 0.0003 in. aluminum foil 
ves the same insulation as 4 in. of 


Ae) 


~~? 


cork. It was also brought out that 
metal through-bolts into the refrig- 
erated chamber should be avoided as 
they introduce heat and cause cold 
spots on the outside of the body, 
thereby accumulating condensation 
and damaging the finish. As much as 
20 per cent thermal efficiency can be 
gained by the removal of through- 
bolts. 


Refrigerated freight cars of 
the North American Car Co. have 
34-ton axle driven ammonia ma- 
chines, with an auxiliary electric 
motor drive for pre-cooling or to run 
the compressor while the car is stand- 
ing in a yard. In addition, frozen 
brine provides refrigeration during 
stops en route. 


> High-Speed Rail Cars 


Automobile with flanged pneu- 
matic tires are made by Firestone for 
railway branch-line use. Trial speed 
for 400 odd miles was 64.39 m.p.h. 
Soviets designing 220-m.p.h. land 
Zeppelin, or gyroscopically balanced 
single-rail car, thus differing from 
one tested in Germany. Engines 
drive propellers at front and rear. 
The cars are planned for 80 passen- 
gers and 9 tons of freight. 


> Railroad Maintenance 
Equipment 


Railway road maintenance 
equipment, according to a survey of 
44 roads and reported in Railway 
Age, needs much improvement in 
spite of advances made during the 
last few years. Much of the equip- 
ment in use needs redesigning to make 
it adaptable to a wider range of work, 
lighter, and less cumbersome to 
handle. In many machines, greater 
capacity is required with less size and 
weight. 

Recent developments include 
power ballast cleaners, improved 
pneumatic tie tampers, convertible 
shovel-dragline-crane-clamshell 


Ma- 
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chine, new portable timber sawing 
machines, redesigned weed burners, 
and lighter motorized service cars. 


Needed equipment includes 
powered machines for removing and 
replacing ties, improved machines for 
mowing along the right of way, more 
economical weed eradication, spike 
drivers and pullers, inexpensive and 


more easily portable machines for 
tamping ties, bolt tightening ma- 


chines, and machines for excavating 
ballast from between the ties. 


> Railway Hydraulic Brakes 


3rake and door movements of 
C.N.S.&M. Street Railway cars are 
hydraulic, replacing compressed air. 
Viking gear pump mounted on worm 
housing of the axle is keyed to end 
of the worm shaft. Metallic hose 
connects pump to sump and pressure 
tank. Air over the oil in tank is at 
110-lb. pressure for energy storage 
when pump is not running. The 
liquid passes through solenoid-oper- 
ated 3-way valves to door-operating 
mechanism. Valves are hardened 
steel lapped disks. On reverse the 
liquid flows to the sump. Excess 
pumpage returns to sump tank, a 
spring-loaded governor valve main- 
taining fixed pressure in tank. Stored 
energy will operate doors up to 30 
times without the pump. 


> Recent Automotive Changes 


Fuel-injection system is being 
revived to avoid difficulties of the 
carburetor, with advantages of equal 
gas distribution to cylinders at all 
speeds. Operated by vaporizing the 
easoline in the manifold. Mufflers 
now have a resonator-type exhaust 
silencer, permitting straight-line ex- 
haust to cut down back pressure. 

Pierce Arrow achieves low- 
ered center of gravity in body designs 
by anchoring body sills almost flush 
with frame side members. No sac- 
rifice of headroom. New Nash cars 





Doubled capacity re- 
sults in this ‘‘Gyro- 
centric’’ crusher 
through eccentric rota- 
tion of the crusher 
roll, which crushes 
material on both sides 
against the plates. 
The roll has a man- 
ganese steel outer 
shell which does not 
revolve with the shaft 
but creeps slowly so 
thac wear is evenly 
distributed 
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use back 


‘“beavertail”’ 


streamlined 
recommended by aerodynamic engi- 


neers. 
be 


It permits the rear seat to 
“cradled” forward of the rear 
axle instead of directly over it. 
Six-cylinder 200-hp. diesel en- 
gines for industrial applications were 
exhibited by Waukesha Motor Co. at 
the recent Road Show. These en- 
gines are four-cycle, solid injection 
units with Bosch injection pump and 
fuel system. 
for starting. 


Compressed air is used 


> Light Sewing Machines 


General Electric one- 
piece castings and light-weight parts 
to produce 154-lb. portable sewing 
machine. 


uses 


The motor is concealed in 
the base, thereby lowering the center 
of gravity and cutting down vibra- 


tions. <A_ spotlight illuminates the 
needle. 
>» Midget Clock 

Warren Telechron has_ pro- 


duced a midget synchronous clock for 
radios, ranges, and other 
The diameter is 
and the depth 24 in. 


de 
21 rl 
34 in. 


small 


vices. but 


> Gas Eliminator Valve 


\merican Car and Foundry 
Company has developed a gas elimi 
nator valve tor motor coaches. Simply 


a vacuum-controlled valve inserted in 





Two expansion-type thermostats acting 
independently regulate the rate of boiler 
feed in this Copes boiler feed-water 
regulator. The upper unit is controlled 
by the rate of steam flow, the lower by 
boiler pressure. Through 
linkages they actuate the 
valve 


compound 
boiler feed 








intake manifold to break high mani- 
fold vacuum which occurs when en- 
gine races. This vacuum normally 
draws lubricating oil into cylinders, 
thus causing gassing. 


> Construction Equipment 


The new 1932 Multi-Foote 
paver made by the Foote Co. weighs 
20 tons, 3 tons of weight having been 
added on account of increased size. 
The machine which has been speeded 
up, requires only 84 sec. to raise the 
loading skip. The superstructure 
has been redesigned with a lowered 
boom support and a one-man top for 
the loading skip, that can be lowered 
quickly for shipment or to pass under 
viaducts. Hinged construction in the 
superstructure eliminates all bolts. 
Lamb track-layer tractor has 

mounted = on 


passing 


treads steel 
spre icket -type 
wheels, thus eliminating pivot pins 


endless 


cables, over 
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Axle-generator power plant for B. & O. 
cars equipped with York air-condition- 
ing and refrigerating unit. Two flat 
belts from the axle drive to gear box, 
thence by bevel gears and _ universal 
shaft to stub shaft. V-belts drive gene- 
rator. This unit with high-capacity 
storage battery permits independent 
operation of each car having condition- 
ing equipment 





and permitting higher speeds. Oper 
ator’s seat is sidewise, and transmis 
sion units do not project above top of 
track unit, permitting more clear 
deck space and enabling operator t 
see all operations. Unit constructio1 
provides for bodies, hoists, cranes 
or other auxiliary equipment mounte: 
on the same chassis. Four track 
speeds are provided in each direction 
and four power outlets facilitate driv 
ing of accessory units. 

Erection equipment announce: 
by the American Hoist & Derrick Co 
consists of a derrick-equipped crawle1 
tractor and a steel trailer wagon. Va 
rious combinations with auxiliary) 
light- and heavy-duty mobile hoisting 
steel erection, all around tractor work 
pipe-line construction, and _ oil-field 
operations. The basic unit has an 
industrial-type, double-drum hoist 
mounted over the forward part of 
the tractor. To one side at the rear 
is a shelf hoist with four drums, suffi 
cient in capacity to operate a complet: 
derrick. 


> Fuseless Circuit Protection 


Bi-metallic thermal element 
heated by excess flow of current 
actuates the trip in the Westinghous« 
A.B. De-lon circuit breakers, de 
signed for low-voltage service to re 


place fuses. May change house-wir- 
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Another step toward Diesel motored au- 
tomobiles: Hill diesel engine in a Reo 
speed wagon. Specifications include, 
four-cycle, compression ignition with- 
out preheating, 312x6 in. bore and 
stroke, weight 700 Ib. Injection pump, 
equipped with Timken bearings, requires 
no plunger packing. Cross-country serv- 
ice run showed fuel cost 0.03375 c. per 
ton-mile of pay load, consumption rate 
20 miles per gallon 





ing practice. Contacts, trip-free of 
the hand operation, are held closed 
by a toggle, one set of links ful- 
crumed to the contact mechanism, 
the other to a cradle beam pivoted on 
the frame at one end and latched to 
the bi-metallic trip mechanism at the 
other. When released by the trip, 
the toggle linkage opens the silver- 
alloy contacts at high speed. ‘“De- 
ionization” eliminates bad effect of 
arcing thus: Overload arc is drawn 
through a series of parallel plates +, 
in. apart, between which a radial 
magnetic field is created by a coil. 
Arcing creates another field that 
moves the arc into the radial field, 
where the plates absorb the ions and 
destroy the arc. 


» Temperature Controllers 


Bakelite molded case adopted 
for the reverse acting pressure or 
temperature controller made by the 
C. J. Tagliabue Mfg. Co. for refrig- 
erators, ice cream cabinets and similar 
equipment. These controllers are 
rated for not more than 1 hp. a.c. up 
to 220 volts, and 4 hp. d.c. up to 220 
volts. Range adjustment is made by 
turning a dial on the outside top of 
the case. Differential setting is made 
inside the case. 


> Electronic Tubes 


A complete television tuner, 
amplifier, A.C. power pack, and 
projector-type televisor, has been 
housed in a midget-sized cabinet by 
engineers of Globe Television & 
Phone Co. Televisor employs a lens 


disk and neon crater lamp. 4x55-in. 
Images are projected on the reverse 
side of a ground glass screen. The 


ill-metal chassis houses eight stand- 
ird radio tubes of various types and 
the synchronous 
which 


televisor motor, 
power through 


brushes and connector rings so that 


receives its 


t may be moved as necessary for 
traming and synchronizing the image. 

Electronic tubes have come in 
for a new application. Cutler- 
Hammer, Inc., uses them in a machine 
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developed for extremely accurate tim- 
ing control of welding. The device 
has an adjustable range up to 16 sec., 
the timing being within a fraction of 
a second. This is another step in the 
process of taking the guess out of 
welding operations and giving the 
product engineer more faith in 
welded construction. 

By substituting 4-in. thickness 
of special glass for a 1/64-in. thick- 
ness of common glass, by changing 
the geometrical design, and by in- 
creasing water-cooling of the target, 
GE research engineers increased the 
operating voltage of X-ray tubes. 
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This permits photographs through a 
4-in. steel forging in 15 min., instead 
of several hours. Tube operates at 
440,000 volts instead of 200,000. 


Sonic location, just adopted to 
airplanes for fog flying, is principle 
back of a device for fog navigation 
of boats. Sending megaphone on 
the boat sends directed sound blast 
from a high-frequency air whistle. 
Blasts strike objects ahead and re 
bound as echoes to binaural receiv 
ing megaphones mounted in directive 
framework. Interval between send 
ing and echo determines distance of 
objects ahead. 





Revolving magnetic fields 
supplant gears in this 
Westinghouse clock mo 
tor with but four moving 


parts The wound stator 
turns the first rotor 60 
r.p.m. It acts in turn as 
stator for a s« nd rotor 
making 59 r.p.m. in the 
opposite direction or 
having an absolute rota 
tion of 1 r.p.m The 
third and fourth rotors 
similarly ire caused to 
make 1 revolution per 
hour ind 2 revolutions 








Effect of Fitting 


on Plain Bearing Performance 





Fig. 1—When the clearance is reamed, 
the contact between the journal and 


its bearing is theoretically a line. 
Actually, only a fraction of the avail- 


able bearing area is used 





FTER attaining the running 

speed, journals are supported in 
their bearings in two general ways; 
(1) by metal to metal contact over 
more or less of the possible contact 
surface, and (2) by an oil film which 
completely separates the journal from 
the bearing. 

Of these the second is greatly to be 
preferred as the friction is consider- 
ably lower than it is in the first case. 
Moreover, since there is no metallic 
contact there is virtually no wear of 
the rubbing surfaces. These facts 
lead to a minimum expenditure, both 
for operation and maintenance of the 
bearing. Wherever possible, there- 
fore, conditions should be made just 
as favorable as possible to the ferma- 
tion of a complete oil film between 
the journal and bearing. 

The conditions which favor the 
formation of an oil film are: (1) an 
adequate supply of oil, (2) a proper 
method of application, (3) high 
rotational speed, (4) proper propor- 
tions of the bearing. The question of 


fitting is a part of the general heading 
of bearing proportions and has a con- 


+ PRODUCT ENGINEERING 


Is it actually worth the cost to specify fitted bearings in 


preference to reamed clearances? 


How vital is the shape of 


the clearance space to the performance of the bearing? These, 


and many other equally important questions are answered in 


this article, based on extended tests conducted at The Penn- 


sylvania State College laboratories 


By L. J. BRADFORD 


Professor of Machine Design, The Pennsylvania State College 


siderable effect on the performance 
of any given bearing. 

There are two general methods of 
fitting a bearing. If it is small, it is 
reamed to a size slightly larger than 
the size of the shaft it is to support, 
and is then put into service without 
further attention. If it is large, the 
bore is made slightly smaller than the 
shaft, and it is then hand scraped 
until a good fit 1s secured. This is 
determined by coating the shaft lightly 
with Prussian blue, placing the shaft 
in the bearing and turning it. The 
shaft is then removed. The areas of 
the bearing which have been in contact 
with the shaft are found to be colored, 
and these are scraped off. This proc- 
continued until the colored 
spots are uniformly distributed over 
the entire surface of the bearing, and 
their combined areas form a large 
proportion of the total bearing area. 
The process is slow and costly, but 
undoubtedly produces a_ bearing 
which fits the shaft very uniformly. 
Clearance is allowed for by making 
the bearing dimension in the line of 
the load greater than the shaft diam- 
eter, in the case of a bearing which 
surrounds the shaft. Frequently this 
is done by placing shims between the 
halves of the bearing. 

The essential difference between 
bearings produced by these methods, 
apart from the accuracy with which 
the surfaces are produced is that the 
radius of curvature of the bearing 
surface of the reamed bearing is 
larger than that of the shaft, while 
that of the scraped bearing is the same 
as that of the shaft. Fig. 1 shows a 
journal at rest supported by a reamed 


ess 1S 





clearance bearing, while Fig. 2 shows 
the same journal supported by a fitted 
bearing. The same clearance in the 
direction of the load has been allowed 
in each case. 

Let us turn for a moment to the 
theory which underlies complete film 
lubrication and examine it in order 
to have a basis for comparing the two 
types of bearing fitting just described. 

In Fig. 3 is shown a plane block 
inclined to a moving plane surface. 
The distances between the two sur 
faces is hy; at the leading edge of the 
block and fy at the trailing edge. 
Lubricant fills the space between the 
surfaces. According to the theory of 





Fig. 2—In a perfectly fitted bearing, 
practically all of the available bearing 
area helps to carry the load 





viscous flow, there is no motion be- 
tween the containing surface and the 
surface of the fluid touching it, and 
the velocity at any point in the channel 
is directly proportional to the dis- 
tance of the point from the fixed sur- 
face. Letting AB represent the veloc- 
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ty of the moving surface, the vectors 
shown represent the variation of 
velocity across the oil film at the en- 
trance to the channel, AC. The tri- 
ingle, ABC, represents the volume of 
il that would be drawn into the space 
yy viscous drag alone. In the same 
way triangle A’B’C’ represents the vol- 
ume discharged by this action. Since 
all points of the moving surface have 
the same velocity, AB and A’B’ are 
equal. However, hz is less than Jr, 
and, therefore, less oil is discharged 
from the channel by viscous drag than 
is drawn into it. Obviously the ex- 
cess must be moved out by a pressure 
built up within the channel. This 
fluid pressure always acts normal to 
the containing surfaces, and its action 
against the block is what sustains the 
load. 

Were the inclination of the block 
reversed, additional oil would have 
to be drawn into the channel because 
the quantity carried out by viscous 
drag would exceed that brought in. 


A bearing which was reamed to a 
clearance, with the journal in run- 
ning position, is shown in Fig. 4. It 
will be noted that the channel is con- 
vergent over a large portion of the 
loaded side. A positive pressure may 
be expected in this region, and ex- 
periment has proved that it actually 
develops there about as shown in the 
pressure curve drawn below the bear- 
ing. The capacity should be large, 
and the oil films formed should be 
quite thick, at reasonable running 
conditions. This has been verified 
experimentally. 

Fig. 5 shows a fitted bearing with 
the journal in the running position. 
In this case the channel separating the 
load carrying surface of the bearing 
from the journal is first divergent 
and then convergent. These portions 
are symmetrical about the line of the 
load, and are equal. Theoretically, 
in such a bearing the negative pressure 
would just equal the positive, and the 
capacity of the bearing would be zero. 

















Fig. 3—As AB and A’B’ both represent 
the velocity of the moving body, they 
are equal. The triangles ABC and 
A’B’C’ represent the volumes of oil 
drawn into the space and discharged 
by viscous friction alone, triangle ABC 
evidently being larger than A’B’C’. 
The excess entering lubricant is moved 
out by the pressure within the space, 
which is what sustains the load 





This would require a negative pres- 
sure, or vacuum, in the channel. 

From the foregoing discussion we 
see that a convergent channel always 
produces a positive pressure which 
is capable of sustaining a load. On 
the other hand a divergent channel 
gives negative pressure, which adds 
to the load instead of sustaining it. 

It should be clear from the forego- 
ng discussion that the shape of the 
pace which separates the journal 
from the bearing is a vital factor in 
the performance of the bearing, and 
that for best performance it should be 
convergent in the region under the 
load. Let us see how the clearance 
and fitted bearings compare when 
udged by this standard. 


Fig. 4 — In a bearing with reamed 
clearance, the channel is convergent 
over a large portion, the pressure de- 
veloped being about as indicated 
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The pressure curve below the figure 
shows the distribution to be expected 
in this case. Unfortunately there 1s 
no experimental work to prove this 
pressure distribution, but there 1s 
little reason to doubt the main conclu- 
sions of theory. 

[f the fitted bearing happens to ex- 
tend less than 180 deg. around the 
journal, it is possible that the line 
joining the centers of the bearing and 
journal does not coincide with the line 
of the load. In this case the run- 
ning position of the journal with re- 
spect to the bearing would be some- 
what as shown in Fig. 6. Here we 
find the convergent channel, which is 
so desirable, and we may expect a 
fair carrying capacity. 

Albert Kingsbury, in his masterly 
paper entitled “Optimum Conditions 
in Journal Bearings,” gives a set of 
curves showing the relative capacities 
These 
are, first, the “offset clearance” bear- 
ing, in which the line of action of the 


of three types of bearings. 





Fig. 5—In a fitted bearing, the clear- 
ance separating the load carrying sur- 
face of the bearing from the journal, 
is first divergent and then convergent. 
The curve below the figure shows the 
pressure distribution to be expected 





load does not bisect the bearing arc; 
second, the “central clearance’”’ bear- 
ing, in which the line of action does 
bisect the bearing arc; and, third, the 
fitted bearings. These curves are re- 
produced in part in Fig. 7. It will be 
noted that for bearings having an arc 
of contact less than 120 deg. there can 
be little to choose between the three 
types. From that point on to 180 deg 
the clearance bearings show a marked 
superiority over the fitted bearing, 
with the offset bearing the best of the 
three. Since the conditions for mini- 
mum friction are not greatly different 


from those of maximum capacity, 
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we may expect the clearance bearings 
to show a superiority over the fitted 
bearings in this respect also, pro- 
vided the bearings extend around the 
shaft for more than 120 deg. of con- 
tact. 

Since there is no metallic contact, 
save at times of starting and stop- 
ping, when complete film lubrication 
is secured, no running in should be 
necessary. 

The bearing could be put into full 
load service at full speed immediately. 
Indeed, full speed would be beneficial 
instead of harmful, because high 
speed is favorable to the formation 
of an oil film. A rough criterion of 
the suitability of the fit given to a 
bearing might be its initial behavior 
under full load without running in. 

A testing machine in the labora- 
tories of The Pennsylvania State 
College consists of a test bearing sup- 
ported between two spherical seated 
170-deg. bearings. All three bearings 
are of approximately the same size, 
and are supplied with the same oil. 


Test Results 


Load is applied to the test bear- 
ing, and divided equally between the 
supporting bearings. The test bear- 
ing was carefully reamed to a clear- 
ance of 0.003 in. per in. of journal 
diameter. The supporting bearings 
were scraped to a good fit with the 
shaft. Both supporting bearings 
wiped several times when the machine 
was first put into service, and had to 
be watched closely until thoroughly 
run in. On the other hand the test 
bearing has never run more than 40 
deg. F. above room _ temperature, 
despite the fact that it was carrying 
double the intensity of load of either 
of the supporting bearings. Loads 
as high as 400 lb. per sq.in. with 
speeds running from 500 to 1,600 
r.p.m. have been used. At the end of 
two years running the test shell was 





Fig. 6—If the fitted bearing extends 
less than 180 deg. around the journal, 
the running position of the journal 
will be somewhat as shown 





Fig. 7—Comparison of load carrying 


capacities of bearings with “offset 
clearance,” “central clearance,’ and 
“fitted,” for different arcs of contact 





removed and examined. Very care- 
ful measurements failed to show any 
wear, and the slight tool marks left 
by the reamer were still visible. 

From the foregoing it would seem 
that where speed, pressure and oil 
viscosity conditions are such as to 
permit the formation of a complete 
oil film, the bearing which has a larger 
radius of curvature than the shaft 
will give a more satisfactory perform- 
ance than the fitted bearing. It should 
be pointed out, however, that as the 
oil films are very thin, a high grade 
of finish should be given. Inaccura- 
cies as large as .0005 in. may, and 
probably will, be sufficient to cause 
metallic contact in any bearing. 

The amount of clearance to be 
given a bearing depends on so many 
factors that no definite value can be 
given which will apply over a wide 
range Probably the 
most accurate guide is contained in 
the paper by Mr. Kingsbury alread) 
referred to. Even this, however, 
several assumptions, and 
must be used with judgment. 

H. A. S. Howorth states in his 
paper entitled “A Graphical Study of 
Journal Lubrication (Part II.)” pre 
sented at the .\nnual meeting of the 
A.S.M.E. in 1924, that “Small clear- 
ance gives high friction accompanied 
Moderate clear- 
friction accompanied 


of conditions. 


rests on 


by close approach 
ance gives low 
by thick film. Larger clearance gives 
higher friction accompanied again by 
closer approach.” While complete ex- 
perimental confirmation of this state 
ment is lacking, the work done so far 
at The Pennsylvania State College 
supports it. indications 
that clearances .as large as 0.002 in. to 


There are 
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0.003 in. per in. of journal diamet 
are necessary to produce minimu 
values of the coefficient of fricti: 
when complete film lubriction 
secured. Such clearances may not | 
permissible when the load on tl 
journal varies greatly in direction, 
in the crank pin of an engine, becau 
of the knock that would develop. F 
such cases the clearance should | 
made as large as possible without gi 
ing rise to knocking. 

In conclusion it may be stated th 
where speeds are high enough ar 
loads low enough to permit the form 
tion of a complete oil film, bett 
performance can be expected of tl 
bearing whose radius of curvature 
greater than that of the shaft tha 
can be expected of the fitted bearin 
unless the bearing extends around the 
shaft for only a short distance. This 
is true both as regards friction and 
also capacity. Where conditions are 
such that a complete oil film will not 
form, even when the proportions of 
the bearing and the viscosity of th¢ 
lubricant are most favorable, the fitted 
bearing will give the better perform 
ance. This will, however, be far less 
satisfactory than would be given had 
complete film lubrication been obtain 
able. Finally, the initial clearanc« 
given bearings may well be increased 
considerably above that in commor 
use today, thus shortening or perhaps 
eliminating entirely the necessity for 
careful run in at reduced loads and 
speeds. 


Vv 


Making Salvage Permanent 


ONE way to reduce spoiled work 
losses is to call in the engineering 
department. Many a piece has bee 
Scrapped because it failed to meet 

close tolerance that should never have 
been specified. One plant records 

case where too close a tolerance wa 
Wher 
two tons of scrap had collected some 
one though to question this tolerance 


set on the length of a piece. 


It was found to be entirely unneces 
sary to the proper functioning of tl 
piece The consequence was a pet 
manent change on the part drawing 

If he can't trust his draftsmen be 
cause of their unfamiliarity with shoj 
processes the chief engineer will hay 
to set up some sort of checking pr 
cedure to prevent the making of sucl 
blunders. Only thus can he reliev: 
his department from responsibilit 
for salvaging operations. 
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>| Lubricant Properties and Their 


. Relation to Design 












































1\ 
ROPER lubrication is not merely knowledge of some of the factors is 
1 a matter of correct bearing de- By PAUL GIBBS of great importance to every engineer 
I sign and the application of a suitable Consiiting Eunineer. who has anything to do with the 
1: lubricating device. A bearing might Vacuum Oil Company, In design of bearings, so that he will 
te operate perfectly with one lubricant have a proper appreciation of the sig 
the aud yet unsatisfactorily with another. nificance of some of the fundamental 
Designed for oil, a bearing would properties of lubricants. 
a likely fail if grease were to be used, Lubricants affect the design Misleading advertising and inten 
ne. and vice versa. A change in the and operation of almost any sive sales talk have done much to 
the viscosity of the lubricant might de- . create false conceptions concerning 
his crease the frictional resistance in the machine. In this article, an the factors that enter into the lubri 
nd bearing, or, on the other hand, it authority explains the sig- cating qualities of oils and greases 
are might cause metallic rubbing and Thus, we hear of viscosity, specific 
not overheating. nificance of some lubricant gravity, flash temperature, pour tem 
of It is, of course, not expected that , , perature, and color mentioned as 
OR 5 Ber Pate EBaitggetene® Ne “ee properties and illustrates the hi, i ay EDR : a ae 
the every engineer should have sufficient determining factors. But these are 
ted knowledge of the chemistry and importance of specifying the by no means the whole story. To 
‘m- physics of lubricating oils to be able mention merely a few of the other 
o select exactly the type of oil best ae tests to which lubricating oils may be 
ess to selec y] g v 
1ad suited for each particular bearing subjected in order to determine their 
in application. However, a_ general usefulness for a given purpose, there 
nce are the neutralization numbers, car 
sed - bon residue, tar tests, oxidation tests, 
10n eee. ~~. iodine and bromine values, emulsabil 
aps . _ IN. ity, demulsibility tests, evaporation 
for tests, corrosion tests, and tests for 
wad several other properties, any one of 
which might affect the performance 
of the oil under certain conditions 
[t might be argued that the opera 
tion of a machine in the hands of 
the user is entirely beyond the con 
trol of the manufacturer; and there 
at fore, he should not be considered 
responsible if the improper type of 
ork lubricant be used. In one instance, 
one oil lubrication was substituted for 
noms erease lubrication in the bearing of 
‘t heavy, slowly-rotating shaft \s 1s 
mun proper in the design of bearings for 
Is grease lubrication, grooves were pro 
was vided for grease storage in order to 
her assure quick lubrication upon starting 
mie the shaft. However, when oil was 
nee used in place of the grease, thes 
ces grooves merely served as ducts to 
th carry away the oil, with the result 
pe! that the oil supply was soon exhausted 
ng and the bearing destroyed Pecl 
In nically, this was the operator's respon 
sho 
1a\ 
pro amen 
TESTS are made at sub 
oan zero temperatures to de- 
lev termine the behavior of 
ilit) lubricants under adverse 


conditions 
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sibility, yet the user of the machine 
cannot be blamed for having some 
unfriendly feelings toward the com- 
pany that sold him the machine and 
did not instruct him in its care. 

Taking the reverse of the above 
situation, if grease lubrication had 
been substituted for oil in a bearing 
designed for oil lubrication, there 
probably would not have been suff- 
cient grooves for the storage of 
grease, and the bearing would prob- 
ably have seized. 


Should Outlast the Machine 


A well-lubricated bearing should 
last beyond the life of the machine. 
The lubricating means to be provided 
will depend upon the bearing service 
required and the type of lubricant. 
Hand-oiling can be used only when 
the bearing duty is light and when a 
relatively viscous oil is used. The 
next best types of lubrication are 
sight-feed and one-shot intermittent 
lubrication, each of which, although 
merely wetting the surfaces, gives 
better results than hand lubrication. 
It must be remembered that once an 
oil film has been established, the wear 
is inversely as the volume of oil fur- 
nished to the bearing. 

As can be observed from the equa- 
tion ZN/P, the lubrication question 
becomes more critical as the speed of 
rotation of the journal decreases. 
Low-speed shafts should have “‘vol- 
ume oil” delivery of a_ properly 
selected lubricant so that there will be 
a proper balance between the rate of 
oil supply and the end leakage. It 
must be remembered that at slow 
speed any slight displacement or mis- 
alignment of the shaft will result in 
a thin oil film that will invite the 
rubbing of metals at the point of 
nearest approach in the bearing. The 
type of lubricant must be such that 
the oil film will persist in spite of such 
adverse conditions. 

As an example of the relation of 
design to lubrication, in textile ma- 
chinery the usual practice has been to 
provide oil holes at the bearings and 
resort to hand oiling. This, of 
course, gives what is called partial 
film lubrication, having a correspond- 
ingly high friction loss in the bearing, 
and the operator of the machine must 
be trusted to add a few drops of oil 
at infrequent intervals. 

A thorough investigation of the 
lubrication of these textile machines 
involved considerable research to 
develop an oil that would be retained 
over long intervals but would yet 
reduce power consumption. The 
lubricating engineers recommended 


the use of an oil gun whose nozzle 
could be fitted into the countersink 
of the oil hole so that the bearing 
could be given a shot of oil. The oil 
recommended was one with a some 
what higher viscosity, but having 
greater adhesion to metallic surfaces, 
and therefore had the property of 
retaining an oily film for longer 
periods. Furthermore, the use of the 
oil gun would insure a momentary 
complete flood of lubrication which, 
with the decreased end leakage on 
account of the more viscous oil, would 
maintain more nearly perfect lubri- 
cation over much longer periods of 
time. 


Required Power Reduced 


As a result of the improved lubri- 
cation, the power required to operate 
the machine was reduced from 3 to 
18 per cent, the average as measured 
at the switchboard being 10 per cent. 
As frictional resistance is often a 
measure of wear, it can be assumed 
that the life of the bearings was 
extended correspondingly. 

One might question why one-shot 
lubrication or forced lubrication with 
a central pump could not be used on 
textile machinery. The two govern- 
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DYNAMOMETER tests are made 
to determine frictional losses with 
different types of lubricants 





ing factors in this instance are thx 
cost of such lubricating equipment, 
and the severe vibrations to which 
some of these machines are subjected. 
It has been found by experience that 
vibrations rapidly crystallize the oil 
pipes. 

One example of a recent develop- 
ment in the field of flood lubrication 
is a rolling mill designed and built by 
the Morgan Construction Company 
The roll-neck journals are generously 
flood lubricated, a high rate of oil flow 
being used in order to reduce the 
wear on the journals practically to 
zero. In this installation there is the 
additional factor that a sufficient sup- 
ply of oil must be furnished in order 
to prevent heating. 

Temperature conditions are fre- 
quently a controlling factor in the 
selection of the oil. The specific heat 
of the oil might be of importance in 
some cases. For given temperature 
conditions and a given rate of oil flow 
through the bearing, an oil having the 
highest specific heat, other conditions 
remaining the same, will have the 
least rise in temperature. It is not so 
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much the effect that the temperature 
rise might have on the bearing metals 
which makes this matter important, as 
it is the effect of the temperature rise 
upon the viscosity of the oil. With 
increasing temperature, the oil viscos- 
ity decreases. As the viscosity largely 
determines the carrying capacity of 
the bearing, the lubricant film is 
likely to be broken if the oil thins out 
too much, thereby allowing metal-to- 
metal contact. 


The Effect of Oil 


Effect of the oil on the bearing 
metals is another factor that must be 
studied. Thus, chemical reaction 
might cause pitting of the journal or 
bearing metal. On the other hand, 
the physical characteristics of the oil 
might be such that it will not wet the 
bearing surfaces properly. This last 
is of greatest importance when con- 
sidering intermittent hand oiling and 
slow-speed bearings. 

Preloaded ball bearings for high- 
speed spindles have presented many 
problems to the lubricating engineer. 
The clearances in these bearings are 
such that if foreign matter were to 
get into the races the bearings would 
soon fail, and this is what has hap- 
pened in some instances. Using an 
ordinary lubricating oil without re- 
gard to the conditions that had to be 





met, the oil deposited tarry material 
in the race-ways, thus destroying the 
bearing. This question of tar deposits 
and sludges is an extremely important 
one in many insfallations, and _ its 
determination is closely related to the 
neutralization number of the oils. 

Briefly, the neutralization number 
is a measure of the acidity of the oil 
resulting from the oxidation of some 
of the hydrocarbons. These acids are 
soluble in oil and water, and eventu- 
ally lead to the formation of sludges, 
which are partially soluble in the oil. 
These sludges continue to form, and 
a point is soon reached where the 
oil cannot hold any more in solution, 
the sludges then being precipitated as 
tarry substances sometimes called 
“asphalts.” These precipitated 
asphalts are what in many instances 
damage the bearings. 

Some engineers attach great im- 
portance to the color of an oil. It is 
not the initial color of the oil that is 
of importance, but rather the rate of 
change of color during use. The 
formation of sludges, as described 
above, changes the color of the oil, 
and the rate of change of the color 
can, therefore, sometimes be taken as 
a measure of the rate of oxidation of 
the oil, and the rate of the forma- 
tion of acids. However, it does not 
always follow that an oil whose color 
changes rapidly 
is being oxidized 
rapidly. Mate- 
rial such as par- 
ticles of cast 
iron, coal dust, 
products of com- 
bustion in inter- 
nal combustion 
engines, and for- 
eign substances 
that might find 
their way into 


PERFORMANCE 
tests on lubricants 
require a dyna- 
mometer control 
board equipped 
with many special 
instruments to tell 
the complete story 
about the bearing 
performance 
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the oil will often affect its 
thereby leading to erroneous conclu- 
sions. Naturally, the resistance of oils 
to oxidation is a question of test serv- 
iceability under the given conditions 

In recent years increasing journal 
speeds have brought about numerous 
problems concerning the proper lubri 
cant to be used. 


color, 


With speeds running 
up to 12,000 r.p.m., the three factors 
of bearing clearance, shaft vibration 
and oil viscosity, play an important 
part. The higher the speeds, the 
greater the dynamic forces are likely 
to become, possibly disrupting the oil 
film. The impact of the journal on 
the bearing will likely cause an early 
fatigue failure. Furthermore, the 
pounding on the bearing will increase 
with the journal clearance. The 
lubricant then performs two pur- 
one to provide the lubrication, 
and the other to form a_ blanket 
between the journal and the bearing 
metal, thereby absorbing the vibra- 
tional forces that would otherwise 
come on the bearing metal and be 
transmitted to the rest of the ma- 
chine. The selection of the proper 
lubricants to meet these conditions is 
of greatest importance. Many in- 
stances are on record, wherein merely 
a change of the lubricating oil resulted 
in almost a complete damping of the 
vibration. 


poses ; 


Selection of Lubricating Oils 


There are many factors involved 
in the selection of lubricating oils, 
and the properties must be thoroughly 
investigated and analyzed before the 
performance of the oil under given 
conditions can be ascertained. \ 
proper understanding of these factors 
requires a knowledge of the chemistry 
of oils and it would be beyond the 
scope of this article to enter into such 
a discussion. It must be evident, 
however, that the  inter-relation 
between the design of the bearings 
and the lubricant to be used is such 
that the best design can be procured 
only by close cooperation between the 
lubricating engineers and the design 
ers of the machine. Furthermore, it 
is only when the proper type of lubri 
cant is furnished that one can expect 
to get the best operating conditions 
and longest life, thus enhancing the 
reputation of the product. Failures 
in service are many times attributed 
to the design of the machine when im 
proper lubrication by the user is the 
fault. It is for this reason that the 
machine manufacturers should do 
everything possible to see to it that 
their products will be furnished with 
the correct type of lubricant. 
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New Angles 


EW and original products bring business—as 
has been proved many times in the last two 
years. But too often engineers have been content 
to let their companies in for expensive set-ups 
and sales campaigns on products that are no more 
than copies of already established articles. We 
have seen sales successes with electric refriger- 
ators, for example, and then a rush of companies 
to crowd into the field with products that had no 
essential design improvements, and simply added 
to the competition. Why not study the old prod- 
uct for new angles? 
A year ago a camera manufacturer who wanted 
to stir up the dormant 
market called in an outside product designer to 


Christmas trade in a 
design a product that would pull. The engineer 
took a stock camera, redesigned the case for at- 
tractiveness, inclosed it in a two-toned box that 
would make a presentable gift and be of service 
for other purposes, and the manufacturer was 
able to dispose of a very large production. 

This year a small die-caster set out to put new 
life into the moribund market for automatic light- 
ers. His designer went into the Metropolitan 
Museum and made an exact miniature replica of 
With the lighter con- 
cealed in the head and with the best available 


a suit of Italian armour. 


chromium, black oxidized, and silver finishes, the 
design made a most attractive ornament for the 
home. Christmas sales exceeded fifty thousand. 
These are only two small examples. Many 
more could be cited. Great opportunities lie in 
entirely new fields, but the engineer will find 
equally attractive ones in skillful redesigns. 
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Why Are Standards Not Adopted? 


As the number of commercial materials and 
products increase there is a constantly growing 
need for standardization of details, not only to 
make the processes of production more simple, but 
also to cut down the confusion and expense when 
replacements are necessary. Engineers are fully 
aware of this need but they must act to convince 
the executives of its importance. Why is it that 
with so many “standards” already in existence so 
few of them are in widespread use? 

One reason is that an engineering employee 
who has little executive standing may be assigned 
to the standards committee. He works with the 
representatives of other manufacturers who are 
in the same position as himself. When the stand- 
ards are arranged by such a committee they are 
not considered highly important, and they are 
held up by the executive, or changes are insisted 
upon to make them accord with his company’s 
products. The result is that they are merely com- 
promises—not the best for the purpose, and not 
accepted. 

All the blame, however, should not be placed 
on the executives. Perhaps a good share of it 
should be laid to the procedure of the engineers. 
A possible solution would be: (1) To insist on 
responsible executive engineers on the committees ; 
(2) To curtail petty discussions so that higher 
executives will not lose interest and acquire con- 
tempt for the decisions; and (3) Instead of shelv- 
ing or burying the standards in voluminous re- 
ports, to bring the decisions promptly and forci- 
bly to the attention of executives for action. 


Is It Good Engineering? 

Automatic clutch operation is a godsend to the 
lazy, frail or inexpert motor car driver, but is it 
Is the cost of added com- 
plication worth the price? 


good engineering ? 


The press agents heralded the cars of 1932 as 
representing the greatest engineering advances 
of a decade. The public listened, looked, and ac- 
claimed the release from pedal pushing as one of 
many outstanding advances in motor car design. 
But the engineers have maintained a degree of 
cynicism and have dubbed this a gadget year. 

Rumor says that the greatest exponent of new 
products has gone fishing by himself to think out, 
undisturbed, a way to avoid the growing compli- 
cation. He is wise, and his colleagues would be 
wise to follow his example. 
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COLOR 


Where and How 


This article carries forward our serial on color, continues the 

discussion on the practical application of color to machinery, 

and introduces a symposium on color determination by 

market analysis. Since the automobile builder has probably 

done the most intensive market study, particular stress is 
laid on his findings 


EK HAVE SEEN from the 

preceding article what the 
technical experts of the various finish 
manufacturers recommend to the en- 
gineers who design special mill ma- 
chinery. Before the adoption of color 
standards for any particular machine, 
every effort should be made to find 
out the characteristics of the plant 
into which it will be installed. In 
many cases, however, the designer of 
mill machinery cannot judge its ulti- 
mate location in advance, and his 
market studies can give him only gen- 
eralities. But he can still add color 
ippeal to his product in a way that is 
independent of the eventual color hue 
1 his machine in the customer’s 
plant, one obvious way being the utili- 
zation of the color of the metals en- 


tering into the construction of moving 
parts, cover plates, or particularly 
visible surfaces. It should be remem- 
bered in this connection that factories 
employing special packaging, dairy, 
textile, glass and food processing ma- 
chinery are becoming more and more 
show places and that the public is 
being invited to inspect these plants 
where consumer goods are produced. 
The managers of such factories want 
their machines attractive, and the de- 
signer should not consider this func- 
tion as merely a matter of adding a 
coat of bright-colored paint. 


BRIGHT colors are specified for ma- 


chinery to be installed in dark locations 


Form in a product is often import 
tant, but independent of its artistic 
appeal, much can be added to the 
appearance of a machine by intelli- 
gent selection of materials for their 
color effect. One maker of cigarette 
machines adds color appeal by a care 
ful selection of aluminum and bronze 
for link-motion parts, levers, 
plates and cover castings. 


slide 
The same 
machines are sold to different custom 
ers whose plants are standardized on 
green, red and other colors, but by 
means of the silvery and golden colors 
of the and bronze 


aluminum parts, 








153 


different effects are obtained with 
these different colored machines. In 
large paper mill and power machinery 
the flat colors of the large surfaces of 
the machines may be offset by cover 
plates, bearing ends and certain other 
parts in polished bronze or stainless 
steel. Westinghouse has used stain- 
less sheet steel effectively as banding 
on large turbines for appearance only. 
The new Moncrief air-conditioning 
furnace for home installation has a 
rectangular metal shell lacquered in 
bright green, but has stainless steel 
banding on all edges to relieve the 
monotony of the large plain surfaces. 
These are examples of merely putting 
down to scientific practice the old 
principle of the higher type of power- 
house or locomotive engineer who 
kept the moving parts of his engine 
polished for effective appearance. 


Market Study on Color 


Market study to determine the color 
preferences of the customer applies 
particularly to consumer products— 
washing machines, refrigerators, toys, 
novelties, automobiles, lawnmowers, 
and a vast array of miscellaneous ma- 
chines and equipment. Although 
practically none of these products are 
sold on their color alone, there is 
abundant evidence to show that un- 
welcome colors can prevent sales, and 
that attractive colors multiply sales. 

In the field study made by Dr. 
Luckiesh, mentioned in a_ previous 
article, data obtained from a large 
group of observers showed very defi- 
nite reactions to the different color 
hues. These were found to be di- 
rectly applicable in gaging the colors 
to use for products. He found that 
the exciting colors are in the follow- 
ing order: deep orange, scarlet, 
orange-yellow, yellow, grading down 
from the startling effect of the bright 
red to the bright cheerfulness or 
softly exciting character of the yellow. 
The tranquilizing hues, or those most 
restful to the nerves, are: yellow- 
green, green, blue-green. The hues 
that are subduing, or depressive to 
the observer in respective order are: 
purple, violet, violet blue, blue. 

Portable typewriters for ladies’ 
home use have been designed in yel- 
lows and reds, but it was found that 
while these stimulating colors were 
attractive at first and made sales, the 
purchaser later found them tiresome. 
It was even found necessary to de- 
sign the shell of the machine of sheet 
metal that could be detached easily 
and a shell of another color substi- 
tuted. But the designer of toys and 
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novelties, or of such 
articles as  low- 
priced clocks, can 
use the stimulating 
hues more _ freely 
for sales effect be- 
cause the article is 
ordinarily not kept 
long enough to be- 
come tiresome. The 
stimulating influ- 
ence that color has 
upon the emotions 
of an individual is 
a very definite 
thing, and the spe- 
cific effects on the 
normal eye produce 
a corresponding re- 
action in the mind. 


When a color is 
strong in chroma 
the response to the 
stimulus will be 
more rapid and 
greater. The re- 
search laboratories 
of the National 





lead Company have 





BISQUE and silver green are now popular 


colors for products for home kitchens. 
lows and other bright colors are also speci- 
fied on this class of equipment 


Yel- 








made_ extensive 
studies of these effects with the re- 
sult that hospitals are now giving at- 
tention to room color schemes and to 
placing patients in rooms colored 
according to the particular effect de- 
sired on each. The finish of the metal 
furniture, lamps, and accessory prod- 
ucts has been affected by this since 
they must necessarily conform in 
color. The same studies may readily 
be applied to manufacturing plants 
where machines are installed. The 
bright colors that would be stimulat- 
ing and beneficial on the machinery of 
a high-production mill would be 
nerve-racking and detrimental to cor- 
rect production in a toolroom or office. 
The consumer product that has per- 
haps received more market analysis 
for its color effects than any other 
is the automobile. Since it is a prod- 
uct that goes to practically all classes 
of people a study of the results 
achieved should be useful to the de- 
signer of any consumer product. Ac- 
cording to Howard Ketcham, who has 
directed the studies made by the Duco 
Color Advisory Service, more than 
ten thousand colors have been made 
available in lacquers for the use of 
automobile color layout men. Prac- 
tically every automobile manufacturer 
maintains a department of color or- 
ganized to function in cooperation 
with the car body designers. In 
order to follow trends and anticipate 
color styles the DuPont company pub- 


lishes monthly an automobile color 
index. At the time of the Automobile 
Show in January, 1932, six color 
families held supremacy—blue, green, 
brown, gray, black and maroon 
These colors, however, appeared in 
many tints and chromas, additional 
effects being obtained by striping and 
by bright yellows and reds on the 
wheel areas. 


An Easy Escape 


In a paper read before the S.A.E., 
Mr. Ketcham indicated that in Europ 
stylists advocated color as the easiest, 
least costly, and most desirable escapx 
from standardization. This sam 
authority points out that in_ this 
country every effort is made to an 
ticipate the degree of consumer ac 
ceptance each color scheme warrants 
for each car model by the artists 
and colorists of the different auto 
mobile factories. In instances wher« 
the point of diminishing appeal fot 
a color has not been determined suc 
cessfully, it has been necessary to re 
finish as many as two or three hun 
dred cars at the factory before deal 
ers could be prevailed upon to accept 
delivery. Colors gain or lose popu 


larity largely because people like 
change. 
A preponderance of automobile 


sales have almost always been in black 
chiefly because the buyer of moderate 
means having one car to serve for all 
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ituations and times prefers the achro- 
atic color that is sudbued and conse- 
uently relatively inconspicuous. This 
tuation has been met and variety 
ut into the black automobile by bor- 
wing from the experience of the 
rench clothes stylists; grayish un- 
ertones produce neutralized color 
iriations called opal colors. It is 
ue that the average owner of a single 
ir will not tire of black finish as he 
vill of a more attractive but more 
motion-inspiring color. The opal 
of color, therefore, offers a 
ieans of keeping within the princi- 
le of the black, but yet giving an 
idividualism to the car that could 


inge 


not be obtained with standard black. 


(he opal colors also permit freer use 
f striping and color on wheels with 
\ better degree of color harmony be- 
ause the common color, gray, which 
s present in all opal colors as a har- 
nonizing agent. 


Lacquers and Colors 


The definite adoption of lacquers 
for automobile finishing has, of 
ourse, made it possible for the mak- 


ers to offer practically any color in 


small lots or single sales without up- 
setting production schedules. Lac- 
quers offer ease of spray application, 
rapid drying, and the widest possible 
‘election of pigments. Great num- 
bers of cars have, therefore, been 
sold in bright individual colors ; fash- 
on and smartness have been dictators 

the smart individual car to an ex- 
ent almost equal to their place in 
dress. Many cars displayed at the 
1931 Paris Concours were in striking 
olor combinations, such as cream and 

d, or in daring combinations such as 
purple and yellow. Incidentally, the 


majority of cars in France and Eng- 
land are not black as in the United 
States, but this does not necessarily 
indicate a difference in color prefer- 
ence between the different nationals. 
It is more likely due to the fact that 
in those countries the cars are largely 
bought by the moneyed classes who 
have the means to gratify individual- 
ism. It is, likewise, to these classes 
that the brighter-colored cars usually 
go in America. It is always observed 
in automobile body color that the more 
radical and striking the color scheme, 
the more quickly the style changes. 
It is downright impractical for the 
customer who must use his car more 
than one year to call for striking col- 
ors even though he prefers them. 
Such novelties as chromium disk 
wheels consequently wane in popu- 
larity very quickly, but the designer 
has opportunity to show his ingenuity 
in color combinations where the body 
and hood are finished in different tints 
or where the wheel guards are set off 
from the body by a different color. 

Certain body styles and designs lend 
themselves admirably to the use of 
certain values and chromas where a 
proper color balance can be carried 
out on the body surface panels. A 
color scheme that is effective on the 
sedan models of one make does not 
necessarily look as well on a car of 
similar body 


sty le of ec npetitive 
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make, principally because bodies are 
never uniform in size and panel plac« 
ment in cars of different make. 


Design for Color 


Car designers are commencing to 
analyze more thoroughly design chat 
acteristics so as to provide proper op 
portunities for appropriate color dis 
tribution. The first tangible signs of 
this consideration of body design from 
the color standpoint are evidenced in 
the adoption of door saddles as middle 
body color accents and in wire wheels 
executed for two color possibilities 

This wide experience of automo 
tive body designers with the reactions 
of the public is directly applicable to 
many other types of products. One 
general rule that can be readily de 
duced is that great freedom with 
striking color combinations can b« 
taken on expensive products where 
individuality is to be And 
this taken on 
products for the general public if the 
products are naturally short lived ot 
The 
further deduction can then be drawn 
that for products destined to be part 
of the everyday life of the custome: 


shown. 


same freedom can be 


need not be used on all occasions 


for a considerable length of time colo 
combinations 


with 
skill; they must not become tiresome 
before the end of the normal life of 
the product. 


must be chosen 








PUBLIC DEMAND 
for color in motor cars 
apparent in the 
1932 automobile show. 
Fenders and 

match the 


was 


aprons 
now body 


color 
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Highly-Accurate Parts 


from Tin-Base Alloys 


By H. L. SPAUNBURG 


} 


Chief Engineer, l eeder 


N DESIGNING for highly-accu 

rate die castings the shrinkage of 
the particular alloy used must be con- 
sidered as well as the cooling action 
of the die. It is better therefore al- 
ways to design and produce the die- 
casting first and then design other 
parts of the mechanism in accordance 
with the final measurements of the 


Ri ot In porated 


casting. This will often save costly 
experimentation with dies that would 
be necessary where fixed-dimension 
designs of all parts are put into the 
shop. 

Highly-accurate parts for small ma- 
chines, counters or instruments can 
be diecast of tin base alloys when the 
number of parts required will warrant 
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Intricate designs of parts with 
close tolerances can be called for 
in tin-base die castings. The 
white non-tarnishing color often 
eliminates need of plating 


v 


the cost of the die. In fact, when tl 
part is complicated and would requi: 
involved drilling, milling, profiling o 
other machining operations, even re: 
sonably small quantities will often b 
sufficient to make die-casting pay. 
For small accurate parts tn 
antimony-copper alloys are used cot 
taining varying amounts of tin d 
pending upon the hardness, color an: 
strength desired. The castings hig 
in tin have a fine white color, and fo 
many purposes are finished simply b 
buffing, nickel plating being unneces 
sary. The tensile strength runs 
high as 10,000 pounds per squat 
inch, and the Brinell hardness 30. 
High tin-antimony-copper alloy 
when pressure die-cast in wate! 
cooled dies have a fine grain structut 
and a smooth surface and do not r 
quire machining. The slight shrink 
age can often be controlled by prop 
coring. 


as thin as 0.010 in. and cored holes a 


small as 0.017 in. in diameter. Holes 


can be held within 0.0005 in. tole: 
ances, and outside dimensions or 
small castings can be held betwee: 
the limits of 0.0005 in. to 0.002 in 
depending on the size and gener: 
construction of the casting and dies 
Rounded fillets increase the strengt 
of the sections and aid in the flow « 
metal. 
it necessary, sharp corners may b 
specified. 


If accurate carefully-designed dies 


are used, burring operations should | 
unnecessary when casting tin alloy 
The temperature of pouring is usual 
not over 800 deg. F., and good alk 


steel dies will make from 500,000 to 


2,000,000 castings before the acct 
racy is seriously affected. The desig 
should, as is true of all die casting 
be such as to avoid having accura 
dimensions dependent on the mati 
of die parts. Cores and undercu 
add to the cost of the origina! die, b 
where a number of parts are simil 
in general design, but have add 
lugs, holes or other minor chang 
one set of dies may be made to set 
by the addition of 
slides or other parts. 


interchangeal 
This method 
used in producing the counter whe 
illustrated. 


Wall thicknesses can be cast 


However, when design make: 
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Cylindrical Bearings 
+. e 
Construction and Proportions 
Tt 
() 
‘a | 
be HE PROPORTIONS of journal, through which the lu- 
(The * bearings caps shown here are _ bricating oil can circulate. Under 
» i" y not intended to be rigidly ad- such conditions, appearance 
n —++---——-------—-- . S hieetlesaieiaill --| hered to. They do, however, in rather than strength calculations 
le all instances, serve as a means’ governs the dimensions of cap 
- e+ for visualizing quickly the type thickness and size of cap bolts. 
g| of bearing cap that must be used In some designs the cap-bolt 
il s ae 
na to meet the space limitations of centers are made so small that 
b the design. When the journal the cap bolts pass through the 
- load rests at all times upon the bearing bushing, the bushing be- 
a at a): eR base of the bearing, the cap and ing cut away entirely at the sides. 
are the corresponding portion of the This construction is often used 
= bushing serve merely as an in- on connecting-rod caps in order 
Oys Fig. 1—Proportions for bronze split Closing wall to form a channel to save space, but should not be 
er bush ags for heavy duty bearings between the bushing and the used without flood lubrication. 
ur 
re e= & + > Bearing Bronzes 
nk Society of Automotive Engineers’ Specifications 
ype 
cast Specification Number... 63 64 67 
Sas Percentage Composition 
oles ecccccedcede ‘ my ed , eer ne 
ler | \ \\\ i sun eta ronze ronze 
| ; | \) A Copper........... 86.0 -89.0 78.5 -81.5 75.5 -78.5 
on N | aaa 9.0 -11.0 9.0 -11.0 7.25- 8.75 
reel j won See 1.0 - 2.5 9.0 -11.0 13.5 -16.5 
<n f ethane iat  saoageancgga e 0.25 max. 0.05— 0.25 0.25 max. 
7 Y Y , inc, max... .. Me beds 0.75 0.50 
eral WB ]w Cc Antimony, max... . See rr eee 0.50 
4: - SASAK © VAAN I ; - as a 0 25 
die aa 4 ron, max...... ‘ ' nite made atus ; 
ngth yay Cuarence tole inbushing Impurities, max... 0.50 0.25 0.75 
Vv ol ce MW 4 Specification 63, leaded gun metal, is for a general utility bronze, 
akes P D especially good for bushings subjected to heavy loads and sever: 
>» he : = working conditions. 
Specification 64, phosphor bronze, is for a composition that 
—_ stands up exceedingly well under heavy loads and severe usage. 
_ Fig. 3—Solid bushings should never Specification 57, semi-plastic bronze, is for use where a soft 
Id bi be driven in tight, but should be held bronze with good anti-friction qualities is desired. 
loys in place by some means such as shown: - , 
ually A Threaded_bushin be ZZ Nie 
gs cam De KEG v7 keke 
alloy screwed directly on the shaft. lll VILL ae 
0 to If rotation is to be in both , 
ACCU- directions, the bushing must 
ew be pinned. Similarly, the 
— os bushing can be screwed into 
tings the housing 
urati B Shouldered screw with the 
ating end making a free fit in hole 
a ae in the bushing 
— i C Drilled plug or pipe used as 
e, but a bushing retainer and 
imilar tapped Fa the — > 
added ting. e plug extends only Shiai ill leaains bat | 
- about half way through the toler re Ococnterinak fon totes ® 
NE, bushing. For split bearings Fig. 2—Anchorage for the poured bear- 
serve the drive plug can be used, ing can be obtained by any of the the ends must be rounded as shown. 
reab| but the screw plug must be methods shown here. Constructions A Bronze or steel shells can be 3/16 to 
hod is used for solid bearings and B are for light service, C and D  } in. thick, while for cast-iron shells 
Rncls D Flanged bushings can be held are for severe duty. When the bear- the thickness should be about 1/5 the 
sieaaae by cap screws ing is to be against a filleted shoulder, journal diameter 
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Fig. 4—Caps for light duty need not be “jawed.” 
If space permits, the dimension X can be increased 
to permit a construction as shown at A 


ic 





J 


Pipe tap for lubricating fitting 
for compression grease cup, 

* 
4y" PT. for bearing up to Zin., 


¥4"P T_ for Zin. to 41n. bearings, 
& and Je"PT. for larger sizes 
cS ‘\ 
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Bronze Bushing Thickness 


(As recommended by the American Bronze Corporation) 


Diameter 
of Journal 1 dto} 4tol Ito 14 14t0 2} 24 t0 4 4to 54 
Narmal 
Solid..... ve vy § 16 , V3 2 
Split. . 3 ; 7 vs Ss 13 ; 
Thin 
Solid. ib a vs 35 35 } Bs 1 3 
Split. te 33 5 16 4 é ; 


White Bearing Metals 


Society of Automotive Engineers’ specifications 
Specification 


RG 10 11 12 13 
Percentage Composition 

Tin, min 90 86 59.5 4.5-5.5 
Copper... 4-5 5.0-6.5 2.25-3.75 0.50 max. 
Antimony 4-5 6.0-7.5 9.5-11.5 9.25-10.75 
Lead, max.. 0.35 0.35 26.0 86.0 
Iron, max. 0.08 0.08 0.08 
Arsenic, max. 0.10 0.10 ree 0.20 
Bismuth, max 0.08 0.08 0.08 


Specification 10, is for a very fluid babbitt and may be used for 
brense-hacked bearings, particularly for thin linings 


Specification 11, ts for a rather hard babbitt for shaft bearings 
subjected to heavy pressure, and has only a slight “wiping 
tendency.” 


Specification 12, is for a relative cheap babbiit for bearings sub- 
jected to moderaie pressures. 


Specification 13, is for a cheap babbitt for large bearings sub- 


jet ted to light service. 
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Cylindrical Bearings—Construction and Proportions 


O}, QO j{fO 









































ie J 


»” > 








Alternate construction to 
odtain less distance 
betwee cap bo/ts 







> S-«K 


Fig. 5—For heavy duty, the cap and base should be 
“jawed.” It is best to calculate the bolts and cap 
thickness if the load comes on the cap. If the bear- 
ing load comes on the cap, each cap bolt must be 
able to carry 2/3 of the load. The cap can be cal- 
culated as a beam with the concentrated load in tne 
center equal to the total bearing load P, in which 
case the cap thickness 4 will be: 


5 = «| Pl. 
NV 24; 

where L is the length of the bearing, / the center 
distance between cap bolts, and f is the allowable 
unit stress 

In most designs the load that might possibly 
come on the cap is only a fraction of the total 
bearing load 
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Chart to Determine Horsepower for Hydraulic Systems 
REFERENCE BOOK SHEET 









































| Hey To Chart 
| Connect gallons orcubic inches pumped 
| - per runute on tne | with pounds pressure 
| 2 line @, and extend to line 3. Connect 
| on ip on fire J with the Percentage of 
| ‘ ae eMiclency or line 3.At point of intersection 
4 = ; y ‘ 
——r sais with line 4 read the required horsepower 
13 —+— 3000 60 
u— go , - 
= 930 
‘o==_ 100 
— 
29 —~T— 2000 
a J 
e—_~N — <= 
— » é 
7—. ‘\ 200 
ou a} #4 
3 goo & NY 
Q + > Ss ~—/ € 100 
> 
y Pe y ‘100 % a 90 G 
N ont S \g y = t _ 80 R 
Q _—/000 3 won. is -T —~ & 5 
—— -_ 
i 4#— AY 600 ~ ——- a2 WJ 7o > 
K F ees 7oo 9 - « 
> = & > h a \ 
3} ~—+—#00 & oo 5 g co * 
NY aja Q 900 q zt —— 7 y \ 
e| s 700 » 1000 = 
—— 600 9 Coeill zt g 
a a Ss = ™ 
GY + 8 ape 40% 
ee ‘i 2 s 
2—— 16) —— & P = Pressure in 
__ 3000 —_ Ib. per sq.in. 
400 wees 30 ‘ G = Gallons per 
a es min. 
oats 4000 _ aes E = Percentage 
2 z of efficiency of 
= the system 
500 70) i a als 
- This formula is derived as follows: 
-— = 4 1. GPSF 
= ~ 33,000E 
ie Where H = Horsepower 
ma P = Pressure in lb. per sq.in. 
200 S = Head corresponding to 1 lb. liquid = 
/ 2.637 ft. head for 1 lb. pressure 
ode» Z F = Pounds per gallon = 7.3 
E = Percentage of efficiency of the system 
The alignment charts on this and the following pases The chart for determining pipe sizes is a solution of the 
will be found useful in determining pipe sizes and horse- formuyla: 
power needed for hydraulic systems. Formulas are the 720V’ 
same as those used by H. F. Vickers on page 553, Vol. 2. A=— 
The chart for determining horsepower needed to operate ( 
the system is a solution of the formula: Where A = the cross-sectional area of the pipe in in. 
— C = cu.in, pumped per minute 
as iis 0.000583 F G V = the velocity of the oil flow in ft. per sec. 
E This formula is derived from the following basic formula : 
Where H = Horsepower needed to operate system C= x ize vv xX A 











. PRODUCT ENGINEERING 











164 


+ PRODUCT ENGINEERING 


Chart to Determine Pipe Sizes for Hydraulic Systems 








CUBIC INCHES PUMPED PER MINUTE 
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REFERENCE BOOK SHEET 


Hey Jo Chart 





Connect cubic inches purrnped per minute, 
line 1, with velocity in feet per second, line 


J, aad read diameter of pipe or area of /ts 
cross section on lune Zz, 














re Note 
3 me belocity should not exceed 5 ft. 
ehubed go sec. in short pipes and Ftt. 
Zz — 
- a Sec. 7 long ones. 
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Contributed by Harold H. Herzog, Industrial Engineer. 
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Rubber Tires 


Of 


Steel Rails 


The “Budd-Micheline” Car 


Automotive Industry's Contribution to Rail Trans portation 


OME YEARS AGO a member 

of the Michelin family put in a 
restless night on a French sleeping 
car. The click of the rail joints and 
switch points, inadequate ventilation, 
and the noise of the passing trains 
saw tothat. As he tossed in his berth 


the idea came to him that most of the 
noise could be avoided if the wheels 
were rubber tired. He went to work 
to make his vision a practical reality, 
and several years later developed the 
Michelin patent for a pneumatic-tired 


wheel for service on cars running on 
steel rails. As a result, the Michelin 
company developed and built a score 
of rubber-tired rail cars for use on 
the French railroads, these cars hav- 
ing the appearance of a modified bus. 

At approximately the same time 
that these developments were under 
way, the Edward G. Budd Comany, 
of Philadelphia, builder of all-steel 
automobile bodies and steel wheels, 
started playing with the idea of a 
railroad car whose weight per pas- 
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ea URS eee 


te. 





The original Michelin rail car 


senger would be only a fraction of 
that of conventional rail cars. The 
announcement of the Michelin patent 
offered the solution to the one thing 
that had bothered the Budd company, 
and crystallized their efforts into the 
experimental rail car that was demon- 
strated for the first time this Febru- 
ary. 

As will be evident from the illustra- 
tions, the Michelin car‘has the appear- 
ance of a modified bus, while the 
experimental Budd car follows the 
conventional lines of the American 
interurban railroad coach. In both 
cases, however, the fundamental 
structure and design of the car depart 
radically from accepted railroad prac- 
tice. In the Budd car, the height of 
the car floor, as prescribed by stand- 
ard platform height, and the wheel 
gage are about the only items where- 
in standard practice was strictly ad- 


INTERIOR view looking 
towards the rear. Along 
the center of the ceiling is 
the exhaust duct of the 
ventilating system. This 
duct also contains the 
electrical wiring, and the 
lighting fixtures are re- 
cessed in its side walls 





FRAMING is built 

up of stainless steel 

pressings fastened 
by shot welding 





ASSEMBLED 

truck with the 

wheels showing the 

flanged rim _ that 

holds the wheels 
on the rails 


hered to. On the contrary, the Budd 
engineers drew freely on the automo- 
bile and airplane industries for ideas 
and did not hesitate to adopt and 
adapt successful developments where- 
ever they were applicable. 

Railroad men have always recog- 
nized the high cost of hauling dead 
weight and for a long time have 
demanded lighter coaches without 
any sacrifice of strength and safety. 
Furthermore, the Budd engineers had 
to design a car of minimum weight 
because of the limited carrying 
capacity of the pneumatic tires. To 
arrive at the greatest possible saving 
in weight, it was evident that con- 
ventional car design would have to be 
completely ignored, both as to con- 
struction and materials used. In the 


selection of materials, the Budd engi- 
neers set up this criterion: The metal 
used for the load carrying members 
must not only have a high weight- 







































































strength ratio, but must also have a 
high modulus of elasticity in order 
to resist buckling, whereas for those 
members that would not require 
strength, the lightest material avail- 
able was to be used; and in addition, 
all the material must be corrosion- 
resistant in order that extra heavy 
gages would not have to be used to 
take care of the loss of metal thickness 
resulting from corrosion. 

On the basis of this criterion, it 
was not a difficult matter to select the 
most desirable material. Considering 
strength, stiffness, and corrosion re- 
sistance, “stainless steel” offered the 
greatest possibilities. As this steel, as 
used in the rail car, has a tensile 
strength of about 150,000 lb. per 
sq.in., and a modulus of elasticity of 
30,000,000, extremely thin sheets 
could be rolled for fabricating into 
box sections, particularly as no extra 
thickness was required to take care of 
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corrosion. Furthermore, the Budd 
“shot-welding” process, which had 
just been developed and patented, 
made possible the electric welding of 
this material without affecting its cor- 
rosion-resisting properties at the 
weld or the strength of the metal. 

In brief, the principle of the shot- 
welding process is that the weld is 
made so quickly that annealing, which 
ordinarily separates out the chromium 
and leaves a spot that will rust, does 
not take place. The process depends 
upon an automatic accurate control of 
the duration of the welding period, 
which is of the order of 0.01 to 0.001 
seconds, and the use of a high welding 
current, in some instances 1,200 
amperes. 


Shot-Welded Stainless Steel Frame 


In the accompanying illustration is 
shown the construction of the under- 
frame and body framing, all built of 
sections pressed out of stainless steel 
sheets and shot welded. The side 
sills of the under-frame are deck- 
type Pratt trusses. The Pratt truss 
was chosen because of its high per- 
centage of tension members. The 
center sill is a plate-type girder with 
vertical stiffening members on about 
16-in. centers, and the stainless steel 
panels, 0.015 in. thick, are embossed 
to procure greater rigidity. The cross 
members are of a construction similar 
to the center sill, but only about one- 
half the depth. 

The vertical members of the trusses 
extend upward to form the side posts, 
and directly to the top of them are 
welded the ends of the roof carlines. 
At the location of the truck centers 
in the under-frame, X-bracing is used 
to distribute the load to the side sills. 
Further details of this unusual con- 
struction can be seen in the illus- 
trations. 

The side of the car from the 
bottom of the side still to the bottom 
of the windows is sheathed with 
0.015-in. stainless steel welded to the 
side sills and posts. The roof is of 
aluminum sheets and is riveted. The 
lightness of the construction propor- 
tionally decreases the end shocks while 
the design of the structure is such as 
to give it considerable resiliency in 
this direction. These two factors 
have reduced to a minimum the 
liability of damage resulting from 
end impaet. Although it is not ex- 
pected to run this particular car with 
trailers, it is well able to withstand 
the bumps it would receive in such 
service. 

The side frames of the six-wheel 
trucks are fabricated from carbon 
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DECK-TYPE Pratt 

trusses form the 

side sills. Side 

posts and roof car- 

lines are welded in- 

to one continuous 
unit 


= 


steel sheets, formed and riveted. The 
tubular end cross-ties are an evident 
adaptation from automotive practice. 
The two outside axles of the driving 
truck are connected through a worm- 
gear drive, with differential gears on 
each axle. The wheel rim on which 
the pneumatic tires are mounted is 
flanged outward on the inner side, 
the flange extending beyond the tread 
of the tire, to keep the wheel on the 
rail. 

Each wheel is equipped with a 
3endix air-booster, hydraulic internal 
expanding brake. The Michelin pat- 
ented pneumatic tires, carrying 75-lb. 
pressure, are of special design so that 
should a tire become punctured and 
deflate, the wheel will not drop more 
than three-quarters of an inch. The 
axle mountings are of particular in- 
terest in that there are no steel 
springs, rubber being used entirely. 
Four rubber disks carry the load, and 
a fifth, below the frame, acts as a 
rebound check. This latter disk is of 
softer rubber than the others. 

One of the minor difficulties en- 





countered was the electrical operation 
of the railway signals. The rubber 
tires naturally insulated the track 
circuit, making it necessary to install 
collector shoes on the car in order to 
complete the signal circuit. Experi- 
ments showed that on the Reading 
Railroad, where most of the tests 
have been conducted and where the 
signal system is operated by 6-volt 
current, four shoes would be neces- 
sary to assure a complete circuit. 
Inside finish of the car is ultra 
modern in all respects. The windows 
are mounted in sponge rubber and 
cannot be opened. Ducts for the air- 
conditioning system are carried in a 
channel that runs along the center of 
the ceiling and also contains the cables 
for the lighting system. The lamps 
are recessed in the sides of this duct 
and project their rays horizontally to 
the cream-colored curved Agasote 
headlining, and are then reflected 
downward. Glare is entirely elimi- 


nated and one can read comfortably 
with this illumination, only 14 ft.- 
candles on the page. 


The seats, ten 
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pairs on each side of the aisle, are of 
a special Budd design, upholstered in 
leather with a filler developed by the 
Budd engineers. The floor is covered 
with heavy cork and decorative linen 
curtains are provided at the windows. 
The doors are hand-operated because 
the lightest door openers available 
were considered excessively heavy. 

Originally, the car was powered by 
a special light diesel-electric unit. 
In order to procure the best weight 
distribution the engine was located in 
a room at the front of the car and the 
rear truck was motorized. In further 
tests a Chrysler-80 engine was sub- 
stituted for the diesel-electric unit, 
with a direct mechanical drive to the 
front truck, possible only because of 
the extreme lightness of the car. 

The overall length of the car is 
about 40 ft., the width is 9 ft. Its 
total weight including mechanical- 
drive power plant is 13,500 lIb., less 
than 340 Ib. per passenger as com- 
pared to about 1,000 lb. per passenger 
for the ordinary rail car. Pyrofax 
gas is used for heating, the heater be- 
ing located at one of the rear corners 
of the engine room. In summer it can 
be converted to an air cooler. After 
forcing the air through screens, the 
ventilating fan blows the air through 
the heater or cooler, as may be re 
quired, whence the air passes through 
ducts along the sides under the seats 
and into the car. 

Although in rail-car service speeds 
greater than 45 m.p.h. are not usually 
required, this car with its Chrysler 
[mperial-80 engine has been run up 
to 72 m.p.h. without any noticeable 
vibration or rocking. It is estimated 
that when loaded to capacity with 40 
passengers and 1,500 lb. of baggage, 
the car can be operated at a cost of 
from 10 to 12 cents a mile exclusive 
of the wages of the crew. 

Too much credit cannot be given to 
the Budd engineers for the speed and 
economy with which this development 
was accomplished. Three months 
from the time they were given the 
word to go, the car was running. In 
that period the complete light-weight 
diesel power plant was also developed. 
What makes the achievement all the 
more remarkable is that the whole 
development expense was limited to 
$100,000. This is a mark that will 
give other product engineers some- 
thing to shoot at for some time yet. 








DIESEL - ELECTRIC 
power plant developed by 
the Budd _ engineers, 


originally used for pro- 
pelling the car 
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The Package Is'Part o 


An editor visits the Packaging, Packing and Shipping Con- 
ference and Exposition, Chicago, Ill., March 7-12, and 
gives a quick running summary of the papers and exhibits 


N EFFECTIVE package, one 
A that will actually assist a prod- 
uct to sell itself is the result of a 
sound merchandising conception on 
the part of the designer. His job is 
to choose skillfully from the many 
new package methods and materials 
now available. He must, indeed, 
do everything in his power to make 
the product invite possession and 
purchase as well as to protect it dur- 
ing shipment. 

Requirements of an effective con- 
sumer package, according to Francis 
Chilton, package designer and prod- 
uct engineer, who spoke at the Con- 
ference, are that it must be: con- 
venient to use, pleasant to look at, 
sufficiently distinguished to attract 
attention, durable, easy to produce on 
standard packaging machinery, and 
economical to construct of practical, 
readily attainable packaging mate- 
rials. In all the Conference papers 
it was made evident that the package 
is a definite part of the product, a 
part that must receive major con- 
sideration from the product designer. 


As Aids to Merchandising 


Containers designed to aid the 
merchandising of a particular prod- 
uct, but available also to serve a sep- 
arate function were featured at the 
Exposition. One example is a camera 
box with inlaid modern designs, 
which can be used as a jewel case. 
Many packages made of molded plas- 
tic materials fall into this classifica- 
tion. Special display cases in the 
store seem also to be receiving more 
of the designer’s attention. Such 
display stands are strong, light, and 
do not scrattch glass counters. As 
considerable expense must often go 
into them, they are frequently de- 
signed to serve a permanent use after 
being emptied of the product. A 
stand designed to display a fountain- 
pen desk set, for example, was also 
designed to serve as a neat traveling 
case. Such a container made of 
Durez has, in place of the usual brass 
pin hinges, spring-steel clips that can 


be snapped into place 
as hinges without 
additional drilling op- 
erations on the case. 
One of the first suc- 
cessful attempts to 
imitate a metal finish 
was shown in one 
plastic container, a dis- 
play case for the Elgin 
watch, which by 
means of a double 
hinge could be used 
both for display and 
for packaging the 
watch for shipment. 
With a gold lacquer 
baked on the case” 
after the application 
of the priming coat it 
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might, to the eye of 
the casual observer 
have been a stamped 


OPEN-TYPE, wire and crate containers 
give protection, ease in handling and vis- 
ibility of the product for heavy pieces 





metal case. 

So much has complete design en- 
tered into products made of the new 
molded materials that it is sometimes 
difficult to distinguish the line of de- 
marcation between package and prod- 
uct. It is rapidly becoming recog- 
nized, moreover, that “packaging” 
pertains in reality to the whole out- 
ward appearance of the product. The 
molded body of the Schick electric 
razor serves both as a convenient 
handle and a housing for the tiny 
motor. It at once presents utility and 
pleasing appearance in a cerise shade. 
Another example of the container’s 
doubling as the product is the 
Visualette film projector, constructed 
entirely of molded parts, including 
the lamp housing. Except for a few 
drilled holes for ventilation, the 
projector is completed without addi- 
tional machining operations. 

Decoration in molded products ap- 
pears to be more elaborate than for- 
merly. Silhouette stampings in silver 
are being applied to jar and box 
covers, either molded directly into 
the case or attached to it by adhesives. 
Decalcomania transfer patterns deco- 
rate various molded products. 


Utility containers of wood compete 
with the molded products. Cedar 
wood boxes serve for many kinds of 
consumer goods, these boxes being 
prized for other uses by the pur- 
chaser. By a’ patented process of 
etching with steel and sand under air 
pressure, some very pleasing cover 
patterns have been developed in wood 
with the aid of a stencil. The abrasive 
blast tends to emphasize the grain 
effect of the unprotected parts. Artis- 
tic effects are secured by rubbing 
colors into the grain. 


Packing and Safe Delivery 


Packing, as distinguished from 
packaging, implies safe delivery of 
the goods. Though the advertising 
and display-case functions are con- 
sidered important, the feeling of the 
Conference was that these functions 
should not be subordinated to th 
utility factor, which includes service 
ability and strength. Packing should 
aim at strength and utility at the low 
est cost without sacrifice of quality 

It is sometimes true economy t: 
utilize a costly package if it will re 
duce claims from breakage and pre 
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the Product 


vent blemishes on _highly-polished 
merchandise, C. E. Allen, of the 
Westinghouse Electric & Manufac- 
turing Company, told the Conference. 
The cost of the material and labor 
to pack a waffle iron, for example, is 
approximately 74 cents for a chrom- 
ium-finished article when crepe wad- 
ding is used between its corrugated 
pads and parts. 


External Blows 


External blows that break through 
the container and shocks transmitted 
to the article itself, either by external 
blows or by concussion with each 
other when several articles are packed 
together, are the two most frequent 
causes for damage to products in 
shipment, according to R. L. Beach 
of the General Electric Company. 
The only way to test the adequacy 
of any container design is by actual 
shipment over a particularly severe 
route. To prevent blows that punc- 
ture the container from damaging the 
contents, the articles must be sus- 
pended away from the wall of the 


container. Cushioning material may 
be used as a liner for the outer ship- 
ping container to prevent damage by 
shock, and is most effectively secured 
by the use of material as light as pos- 
sible in comparison with the weight 
of the article to be protected. In 
preventing shocks, the fit of the in- 
terior packing is as important as the 
cushioning material itself. Radical 
package redesign is desirable from 
time to time to take advantage of 
new types of packing material and 
changes in the article itself. 

About 20 per cent of the defective 
corrugated-box containers fail be- 
cause of torn “scores,” and about 65 
per cent because of lack of resistance 
to crushing forces, according to Don 
L. Quinn, who discussed standards 
for shipping cases. Three crushing 
failures are common: from top loads, 
as when stored in a pile; from end 
loading, as when stored lengthwise 
in the car; and from crushing at cor- 
ners or along the edges if the cases 
have been dropped. All fiber-board 
boxes must have three strength 
values in sufficient measure to protect 
any of the articles which may be 
shipped in them, as follows: strength 
along the score line to reduce break- 
ing open and spilling the contents; 
strength to resist punctures; strength 
to resist crushing. 

In designing packing for the ship- 
ment of large and heavy units, an 
important factor is always the con- 
servation of space and weight, Harry 
G. Williams, president of the Ameri- 
can Freight Traffic Institute, told the 
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Conference. He recommended con- 
tinuing the time-honored use of skids 
for machines since they permit easy 
sliding and facilitate the placing of 
ropes or cables under a unit for hoist- 
ing after unpacking. 

Since they save weight wire- and 
steel-tape-bound crates and boxes are 
rapidly replacing all-wood construc- 
tion for machine packing. Wire- and 
ribbon-bound crates usually come 
knocked down flat but are readily 
opened up into box form and assem- 
bled to the sides and top. Nailless 
crates of the interlocking type are 
available for reshipment of products. 


Crates for Heavy Parts 


For heavy parts that can be bolted 
to a skid structure, a light but strong 
crate frame will furnish all the pro- 
tection necessary in handling. This 
type of packing becomes of particular 
advantage in shipping such products 
as washing machines, where the vitre- 
ous enamel tub must be supported 
free of the packing structure. 

Steel strap and wire bindings of 
suitable design will also insure boxes 
against bursting. A_ lithographed 
nameplate on a seal on the steel strap 
offers means of identification and 
protection of the product. (Mild 
open-hearth steel, + hard, is the mate- 
rial used for this strap steel.) The 
number and gage of bands for vari- 
ous weights of cases have been 
worked out. 

Kraft or fiber-box containers find 
their particular use in packing small 
metal parts and products. The sides 
may be held together by copper sta- 
ples or by perforated metal edges, 
both applied by machine. These 
metal edges are available in tin and 
copper finishes or colored lacquer. 

A number of new materials are 
available for packing. For the pro- 
tection of fine lacquered products 
paper excelsior is coming into wider 
use. Shredded paper is available in 
a number of grades including waxed 
papers, sulphides, glassines, parch- 
ments and transparent cellulose. To 
prevent rust and corrosion of metal 
parts some grades of paper are im- 
pregnated with oil before shredding 
to prevent absorption of moisture. 
Paper is particularly desirable in 
packing greased metal parts as it 
tends to absorb the grease rather 
than to stick to the parts. 





INTERLOCKING grid sections 
in any pitch make reinforcement 
of the package and protection of 
the product easy in corrugated 


box containers 
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Factors That Affect Design of 
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Filectrically Heated Devices 


By J. V. CALHOUN 
Electrical Heating Engineer 


EFORE SPECIFYING the type 

and size of electric heating units 
to be used, one must study carefuily 
the energy requirements. The neces- 
sary calculations are based upon rela- 
tively simple formulas, but it must 
be remembered that no matter what 
formulas are used and what calcula- 
tions are made, the final answers 
must be tempered with judgment ob- 
tained from past experience. A\l- 
though the mathematical calculations 
may be absolutely correct, unknown 
variables such as radiation losses will 
affect appreciably the actual energy 
required. 

In industrial applications there is 
always the problem of keeping the 
connected load as low as possible in 
order to keep down the demand 
charges for current. Therefore, the 
question involves not only the amount 
of heat required but also the mini- 
mum rate at which the heat need be 
supplied. It is for such reasons that 
the electrical heating engineer usually 
demands more information than any 
other fuel engineer. 

A complete analysis of the heat to 
be supplied requires a knowledge of 
the specific heat of all of the mate- 
rials that will have their temperature 
raised, the weight of product that is 
to be heated, the weight of the platen 
or heating vessel, and the time for 
bringing the equipment up to the de- 
sired temperature. In some instances 
the latent heat of a particular sub- 
stance or perhaps the heat of chemi- 
cal reaction is also involved. 

The formula for calculating the 
heat required to raise the temperature 
is simple and quite generally known: 
The weight of the substance in Ib. 
times the specific heat times the tem- 
perature change in deg. F., divided 


In any application of unit heating elements, the engineer must 

make careful studies to determine their required capacity. He 

must remember that their location governs the heat and tem- 

perature distribution, and that this involves the design of the 

vessel or platen to be heated. The author, who has had a 

long and diversified experience in such problems, gives some 
of the whys and wherefores 
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perature, there will 
be required an addi- 
tional amount for 
the heat of fusion or the latent heat. 
In some cases heat of chemical reac- 
tion enters in, which might be an 
absorption or a generation of heat. 

One of the most difficult parts of 
electric heating calculations is to 
work out the radiation losses. Al- 
though there are formulas, tables, 
and curves for radiation losses it is 
often practically impossible to get the 
exact data for a particular applica- 
tion. One must use judgment based 
on past experience. 

After the calculations have been 





1500 2000 2500 3000 3500 
Pounds of Iron or Steel 


Fig. 1—Chart for determining the 
kilowatt-hours required to heat cast 
iron or steel 


made and a definite decision has been 
arrived at as to the amount of heat 
that should be applied, the next prob 
lem is to choose the correct type and 
size of heating elements. Her 
again, experience is the most valuabl 


aid. Temperature requirements arc 


always one of the controlling factors 


a heater designed to operate at 200) 


or 300 deg. cannot be used when :; 
temperature of perhaps 800 or 90 
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deg. is required. One misleading fac- 
tor is that the cost of unit heaters per 
watt decreases with the increased ca- 
pacity of the heater. One 1,500-watt 
heating unit is much cheaper than 
three units of 500 watts each, but the 
use of a single 1,500-watt strip is 
likely to burn out the unit. 

Any heating element, providing the 
heat will be taken away from it as 
fast as it is being generated, thereby 
keeping the temperature within cer- 
tain limits, will last more or less in- 
definitely. But if the heat is not being 
taken away as fast as it is being lib- 
erated, the temperature of the ele- 
ment will continually increase until 
a destructive temperature is reached. 

One important consideration is the 
proper location of the heaters. Thus, 
in heating fluids in a tank it is usually 
advisable to have the heaters placed 
at the bottom, thereby permitting 
convection currents to distribute the 
heat. However, if the material be 
such that a heavy sludge is precipi- 
tated, and this sludge is not continu- 
ally cleaned out, it will act as an 
insulation on the bottom of the tank, 
hindering the transfer of heat and 
ultimately causing the heater to fail. 
The heat conductivity of the material 
being heated is also a governing fac- 
tor. Some materials will readily con- 


50 


duct and otherwise transmit the heat 
to the whole batch, whereas others 
are of the nature of heat insulating 
material, thereby localizing the heat 
and building up a high temperature 
in the heating unit. 

As an example, to heat wax is an 
entirely different problem than to heat 
water. Relatively speaking, the heat- 
ing of oil falls in between wax and 
water. Although so-called standard 
immersion heaters designed for heat- 
ing water can be used for heating oil, 
wax and other substances, it is very 
poor engineering to use them. Heat- 
ers of a watt density satisfactory for 
water heating will in many cases 
prove to be failures when applied to 
heating other substances. To illus- 
trate by two extremes, water readily 
absorbs heat and diffuses it, whereas 
asphalt takes heat slowly and is even 
more slow in distributing it through- 
out its mass. Therefore, a heater for 
water used to heat asphalt would be 
sure to spell failure. 

Today, many platens such as those 
used for the molding of bakelite, and 
the curing of rubber, are equipped 
with electric heat. One of the gov- 
erning factors in such installations is 
the number of watts per sq.in. of 
platen surface. This heat density 
must be larger for small platens than 
large ones, because 
the radiation losses 
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thereby maintain- 
ing a more nearly 
uniform tempera- 
ture throughout the 
cycle. 






































Fig. 3—Two methods of mounting 

cartridge type heating units. Below, 

lead wires installed in a drilled hole 

and held in place by a steel washer. 

Above, cartridge unit brazed in the 

side of a tank and used as an immer- 
sion heater 


Uniform temperature on the sur- 
face of the platens is extremely im- 
portant in many instances. This can 
be obtained by having a considerable 
mass of metal between the heating 
units and the heated surface. Thus, 
if strip heaters are used and the platen 
is 24-in. thick, good results can be 
obtained by placing the strips so as 
to leave at least 1 in. of metal be- 
tween the unit and the top surface, 
thus diffusing the heat. When cart- 
ridge units are used, it is important 
that they be placed slightly off center 
so that when the platens are in use, 
the heaters are the maximum dis- 
tance away from the heated surface. 
This increases the metal between the 
heating unit and the working surface. 
thereby giving a more nearly uniform 
surface temperature. 

Uniformity of temperatures is one 
of the governing factors in the selec- 
tion of the size and number of heat- 
ing units to be used. For example, if 
4,000 watts were required, it would 
be possible to use only two units, but 
this would not give the desired uni- 
formity of temperature. Even if four 
units were used, the spacing would be 
rather wide for a platen say 20 in. x 
20 in. For such an application, six 
units would probably be used, divid- 
ing the wattage between them. 

Although the application of elec- 
tric heat is relatively simple, and the 
calculations for the heat required are 
relatively simple, it is nevertheless 
impossible to lay down definite rules 
and regulations. As stated above, the 
final application must be based on 
experience. But although the analysis 
of the heating requirements may be 
involved, operation of the finished 
unit is extremely simple. Therein 
lies one of its great advantages. 
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Accepted Standards That Are Ignored 


By WALTER S. Brown 


ABOUT September, 1930, it was 
suggested to our firm by a prominent 
bolt manufacturer that we should get 
organized to adopt the new American 
Standards for bolts and nuts. The 
suggestion further indicated that we 
should soon have to pay for United 
States Standard nuts at special rates. 

I was appointed to undertake this 
reorganization and every care was 
taken to cover the requirements thor- 
oughly. Before putting our proposals 
into the engineering department and 
shops we submitted them for criticism 
to the American Standards Associa- 
tion Committee and to several bolt and 
nut manufacturers. Most of the 
manufacturers approved our program 
without correction, and we were all 
set to go “Over the Top” on January 
1, 1931, which was given by the 
A.S.A. Committee as the date when 
the bolt manufacturers would be 
equipped to supply the new standards. 

We were soon to be disillusioned. 
When our first orders were put 
through for sizes other than those 
common on automobiles we were met 
with delayed deliveries and high prices 
or refusals to quote. Replies also 
came from manufacturers asking what 
we meant by “American standard 
castle nut,” and “could S.A.E. be sub- 
stituted.” Two of them tried to cor- 
rect our hexagon sizes (mentioned in 
our orders as a safeguard) by giving 
us S.A.E. sizes, one of these being as 
old as 1915. 

The final blow came in June, 1931, 
when we tried to buy two American 
standard {-in. nuts with cotter pin 
slots cut to American standard sizes. 
These were quoted at $2 each, 
whereas 35 cents was the price nor- 
mally paid for equivalent U.S.S. nuts. 


A similar 14-in. nut was quoted at $4. 
No wonder our purchasing depart- 
ment kicked ! 

Then we abandoned the American 
standards and went back to our previ- 
ous standards, but there was a feeling 
rampant in the plant that the engi- 
neers did not know their own mind. 
We are now sitting on the fence ready 
to join in the game again as soon as 
we can feel sure that we can buy the 
American Standard bolts and nuts at 
regular, non-special prices and on 
reasonable deliveries. 

Let the bolt and nut manufacturers 
live up to what appears to the writer 
to be implied guarantees to foster the 
new standards, and so allow the labors 
of the standardization committee to 
bear fruit. 


Spiral Spring Calculation 
By I. BERNARD BLACK 


A number of the component parts of 
a watch involve interesting engineer- 
ing calculation ; this is especially true 
of the calculation of the length of the 
mainspring. In determining this 


length the barrel drum which houses 





Fig. 1—Essential dimensions in cal- 
culation of the length of a watch 
spring 
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the mainspring, and the barrel arbo: 
upon which the mainspring is an 
chored, both are taken into considera 
tion. 

In Fig. 1, A is the diameter of th 
barrel drum recess; B = A/3, is th 
diameter of the barrel arbor; C is the 
mean diameter, that is C = outsid« 
diameter of the spring when woun 
around the arbor or the inside diam- 
eter of the spring when wound around 
the wall of the barrel drum. 


Therefore, 





|(A* — Bt) 0.7854 























c= | + FP 
| 2 
| 
\ 0.7854 
P sey A? + B 
= oe Be = 
. 2 2 
Assume 
A = 0.660 in. 
therefore, A* = 0.4356 in. 
B = 0.220 im., 
therefore, B? = 0.0484 in 
Substituting values: 
0.4356 + 0.0484 
= \ _ —_———— = 0.492 in. 
: 


A—C 0.660 — 0.492 








E= = 0.084 in. 
2 2 
C—D 0.492 — 0.220 
D= = =(0.136 in. 
2 
Assume thickness of spring as 
0.010 in. 

0.136 + 0.010 in. = 13.6, the 
number of coils when spring is 
around arbor 

0.084 + 0.010 in. = 8.2, the 
number of coils when spring is 


around drum 
13.6 — 8.2 = 5.4, the 
theoretical number of turns of barrel 


Now if the ratio of barrel to center 
pinion is 78 to 12 or 64 to 1, then one 
turn of the barrel equals 64 hours of 
watch operation. Therefore, an 
0.010-in. spring will give 6.5 x 5.4 
= 35.10 hours theoretical run. 


Mean diameter of the spring when 
out around drum = 0.492 +- 0.084 in. 


= 0.576 in. 


Length of 0.010-in. spring = 0.576 
in. X 3.1416 K 8.2 = 14.84 in. 


It will be clearly seen from this 
that by decreasing the thickness of the 
mainspring, the length of the main- 
spring is proportionately longer, and 
that therefore the total theoretical run 
of the watch will be increased. 
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Bevel Change Gears 


By Francis W. SHaw 
Gear Consultant 


“ROM time to time the author has 
ad to face the problem of arranging 
or speed changes between shafts 
cated at right angles to one another. 
[he accompanying photograph, Fig. 
|, illustrates such a case, where two 
lifferent pinions of 11 and 13 teeth 
ngage with a common crown gear 
of 40 teeth. Provision had been made 
to secure the crown gear in two differ- 
ent positions along its own shaft. 

As those who follow this descrip- 
tion of the theoretical principles in- 
volved will become aware, there is no 
good reason why bevel gears varying 
even to a much greater extent should 
not be employed in the same manner. 
Indeed, it is quite feasible to generate 
pinions having from 9 to 20 teeth to 





Fig. 1—Two pinions, 11- and 13-tooth, 
mating with a 40-tooth crown gear 


engage with the same 40-tooth gear. 

The tooth action in bevel gears de- 
pends on the fact that mating gears 
have their teeth conjugate to those of 
a common or basic crown gear just 
as mating spur gears have their teeth 
conjugate to those of a basic rack. 
The crown gear is, in effect, a rack 
bent into a ring. The pitch surface 
is, as in the rack, a plane. 

In practice this crown gear is repre- 
sented by cutting tools, generally of 
shaper type, which are imagined to 
travel in the path of the crown gear 
teeth, covering in their movement 
every point in the profiles. The 
imaginary pitch cone of any gear be- 
ng cut is rolled upon the pitch plane, 
the apex of the cone being situated at 
the center of the imaginary crown 
gear. Naturally, the cutting tools 
remove from the blank any material 
that would interfere with the teeth of 
the imaginary crown gear. And, 
ince the rolling is performed at a 

mstant rate of speed, the resulting 
vear is adapted to engage with the 
maginary crown gear and run with 

at uniform velocity. Two like or 
inlike gears so generated (from the 





will run to- 
gether with uniform velocity. 
In Fig. 2 the basic crown gear is 


common crown gear ) 


shown by heavy broken lines. Gears 
B and D both have their apex at a 
the center of the basic crown gear. 
The teeth of all these gears vanish 
at this point. 

But there is no necessity to regard 
the plane of the basic crown gear as 
its pitch surface, even if all its tooth 
profiles do vanish at its center. We 
may assume a cone as the pitch sur- 
face, the cone, for instance, whose 
slanting height the line dc denotes. 
If the larger pinion C were rolled in 
relation to this cone, whose apex is 
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Fig. 2 — Gears B 
and D are a normal 
pair. Gear C, how- 
ever, larger than B, 
can be generated to 
mate with D 


at c, its teeth would still be generated 
conjugate to the teeth of the imagi- 
nary crown gear A, with which it 
would run perfectly. 

But a pinion as C when mated with 
a gear as D should have its apex at 
b, not at c. Thus, while both C and 
D will run perfectly with the basic 
crown gear A, they will not run 
theoretically correctly together. In 
practice the error is, however, inap- 
preciable, and may be almost elimi- 
nated by generating the pinion in 
relation to the point b, its own apex, 
instead of in relation to the point c, 
the apex of the assumed cone of the 
basic crown gear. 


Maximum Versus Minimum Pressures in Brake Bands 


In answer to Mr. 


L. D. Hagenbook 


By A. C. RASMUSSEN 


MR. HAGENBOOK’S letter draws 
attention definitely to the weak point 
of band clutch or band brake design, 
namely, that at the end of greater ten- 
sion there exists an engagement pres- 
sure much greater than the average, 
and very much greater than at the 
end of lesser tension. Since the wear 
is greater at this end, as a result of 
the greater pressure, oftentimes a 
whole band is discarded when it is 
only the one end that is worn out. 
Some shovel and crane manufactur- 
ers make the brake band assembly re- 
versible so that when the one end be- 
comes excessively worn, the band can 
be reversed and therefore made to 
last nearly twice as long. 

Although from a standpoint of 
clutch effectiveness the band type is 
preferable because of its self-ener- 
gizing feature, on the other hand the 
cone type has the advantages of uni- 
form engagement pressure, heat gen- 


eration and rate of wear. However, 
a great multiplication of force must 
be secured in the operating linkage to 
compensate for the lack of self- 
energization. 

In the determination of the size of 
a clutch or a brake based upon the 
heat dissipation capacity, the values 
established for M, the horsepower 
transmitted per square inch, are aver- 
age values. Mr. Hagenbook suggests 
an adjusted value of M in order to 
keep the maximum engagement pres- 
sure under limiting values. Rather 
than reduce the average value, thereby 
reducing the over-all capacity, it is 
preferable to alter the design so as to 
reduce the relative maximum pres- 
sure. The relative maximum pressure 
can be reduced by increasing the di- 
ameter as shown by the following 
analysis, wherein the letters used are 
the same as those used in my article 
that appeared in the February 
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number. 
RV 
HP= MA = ——— (1) 
33,000 
T; pi bd 
R = (™%—T) = —- = — (2) 
r et 4 
Also, 
w dn 
, =wa— 
12 
Then 
pi bd «dn 
2 ¥ 12 
MAz= —————_ 
33,000 
Since 
A = kbd (3) 
Therefore 
pi dn 
M = —— (4) 
792,000 k Y 
Transposing 
792,000 k Y M ’ 
Aa = (5) 


dn 


From this equation it is seen that 
fp; can be decreased by decreasing 
k Y or M and by increasing d and n. 
The product k Y is considered as a 
single value since when & is reduced 
Y is also reduced, but not appreciably 
unless k is greatly reduced. Possibly 
the design may not permit n to be in- 
creased. However d possibly can be 
increased. If not, then the change 
must be made by decreasing M. In 
case the diameter is increased, the 
width b must be decreased in order 
to maintain the same area. 

It is to be stated that the simplicity 
of the formula, HP = MA has many 
advantages. One can readily check 
the design and calculate the maximum 
unit pressure /; and, if excessive, then 
alter the proportions as just ex- 
plained. 

From the second equation given 
above the direct expression for p; can 
be written, namely : 

re og 
ae (6) 
bd 

It is quite evident from Equation 6 
that p1 can be reduced by increasing 
b. As stated in the previous article, 
M is thereby decreased, since the area 
is increased. 


Auburn Dual Ratio Axle Drive 
By H. C. Snow 


Vice-President in Charge of Engineering, 
Auburn Automobile Company 

WE have noticed on p. 70 of the 

February number of Product 


Engineering that there is an error in 
the description of the Auburn dual 
ratio axle. 

In the second column near the top 





of the page Mr. Chase states as fol- 
lows: “For the high ratio this axle 
drives direct through the conventional 
spiral bevel gears, but a ratio afford- 
ing a greater reduction is provided by 
a set of planetary gears inside the 
shell to which the ring gear is bolted.” 

This statement is incorrect as the 
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high ratio is an over drive through the 
planetary gears, and the low ratio is 
a direct drive through the spiral bevel 
gears. This axle differs from other 


dual ratio planetary types which have 
been built, as these other types have 
a reduction through the planetary 
gears rather than an over drive. 








A Few More Linkages 


LINKAGES shown are for the ac- SoLuTion By J. Best 


tuation of the brake described by J. A 
Covington in the February number. 
Together with those described last 
month, they present a wide variety of 
typical solutions. Space does not per- 
mit publication of the many additional 
designs that have been submitted by 
our readers. 


SoLuTION BY C. D. Macy 


Mechanical Engineer 
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The method for actuating the brake 
as shown by the accompanying draw- 
ing has been used satisfactorily in a 
number of instances. 

The yoke e moves the cone d along 
the shaft, and the brake is on when 
the cone is to the extreme left. The 
cone acts on the roller b to move the 
lever f thus tightening the brake. 
Roller a is used to take the thrust of 
the cone and relieve the lever from 
bending moments. This roller runs 
on the land c which is part of the 
arm A. 

Because the cone in this particular 
application must necessarily be short 
compared to the diameter of the shaft, 
it has ball bearings as shown in the 
lower right-hand corner of the illus- 
tration. The groove at each end is 
filled with steel balls to form rolling 
contact, because such a short sleeve 
might possibly bind if required to slide. 


In the scheme shown diagrammat- 
ically in the accompanying illustra- 
tion, the brake is actuated by the spool 
A which when moved in or out by the 
fork B and lever C causes the finger 
of lever B to ride up or down the 
tapered portion of the spool. 

In the position shown, the brake is 
in the on position. Obviously, to re- 
lease the brake, the spool is moved in 
the direction indicated by the arrow 
until the finger is resting on surface 
E of this spool. 

The shifting fork bracket F may 
be bolted to or cast on the frame of 
the machine. The fork is thus car- 
ried independent of the arm and al- 
lows the brake to be actuated with 
the arm H either moving or stationary 
and in any position of its quadrant. 
Adjustment for wear of the brake 
lining is provided by a nut on the 
rake rod and a heavy spring should 
be placed as shown to give the yield- 
ing pull necessary in this type of 
mechanism. 


SOLUTION By R. A. STERNAMAN 


Assistant Engineer, 
Delta-Star Electric Company 
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Mr. Covington does not give any 
dimensions except that of 84 in. of 
available shaft spacing. Information 
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regarding force of movement required 
is also omitted. However, it appears 
that the mechanism shown here, with 
slight modifications, will be adaptable 
to his machine. 


So_uTIon By W. C. TustTIN 
San Jose Well & Pump Works, Ltd. 














As shown in the accompanying il- 
lustration, brake band lever is con- 
nected to square shaft A which has 
rack teeth cut in it and which teeth 
mesh with spur gear B being kept in 
mesh by roller E. Gear B is free to 
turn on the shaft and has a wider base 
than the rack in order to permit point 
H to engage. Arm C is free on the 
shaft and is held in position by 
springs D. Attached to the arm C is 
rod F which connects with handle G 
and has its end shaped at H to engage 
gear B. Springs hold the rod F in 
position. When the brake is to be 
applied, the handle G is moved toward 
arm C, thus forcing point H of rod 
F into engagement with gear B. Thus 
the brake band may be applied re- 
gardless of the position of the arm J. 

Another means of securing this 
same result would be by a hydraulic 
cylinder actuating the brake lever and 
attached to the arm. Flexible rubber 
tubing would be provided to supply 
the necessary oil under perssure to the 
actuating cylinder. 


Results from Studies of 
Corrosion-Resistant Steel 


NITRIDED steels do not form rust 
when exposed to water but become 
black, according to researches made 
by the Japanese engineer Shun-Ichi 
Satoh and reported to A.I.M.E. 

N. A. Ziegler, Westinghouse re- 
search engineer, says that irons and 
steels with 2 per cent of aluminum 
show improvement in  oxidation- 
resisting qualities as compared with 
ingot iron. Alloys containing 8 per 
cent Al have a marked improvement 
in corrosion-resistance, but at this Al 


content the steel becomes very brittle. 

High chromium alone makes steel 
magnetic and highly resistant to cor- 
rosion. The addition of 1.88 per cent 
of vanadium to a 19 per cent chro- 
mium steel makes the steel fully re- 


sistant to corrosion attacks. About 4 
per cent of silicon added to a 20 per 
cent chromium steel makes the steel 
highly magnetic and completely resist- 
ant to corrosion attacks under all con- 
ditions. These are results of studies 
made by P. Payson of the Crucible 
Steel Company. 

Troublesome intercrystalline corro- 
sion that occurs in the 18-8 stainless 
steel after it has been exposed to heat 
was investigated by J. J. B. Ruther- 
ford and R. H. Aborn of the United 
States Steel Corporation. It was 
found that the trouble from this cor- 
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rosion appears to increase with in- 
creasing carbon content in the steels. 
Stainless steels for high-temperature 
parts, therefore, should be very low 
in the carbon content. 
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IN the article “Journal Friction with 
Boundary Lubrication,” that appeared 
in the March number of Product 
Engineering, the illustrations appear- 
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We wish to call particular attention to 
Fig. 3 illustrating the variable rate 
of feed of wick oilers, which illustra- 
tion is based on the result of extensive 
research by the engineers of 
Vacuum Oil Company. 
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DEFLECTIONS 


LOST HEAT 


Ir waste alone were the cause of the 
depression it would be fitting to nomi- 
nate the automobile as the culprit 
responsible for a large share of our 
troubles. An automobile company 
executive is authority for the state- 
ment that the heat loss arising from 
the - operation of a modern high- 
powered car is sufficient’ to keep a 7- 
room house comfortably warm in zero 
weather. To make it worse, the car 
carries an elaborate plumbing system 
to dispose of this lost heat. 


© 
WHY NOT STANDARDS? 


AN engineer at the Road Show re- 
marked that there are more than 2,000 
different kinds, types and sizes of 
grader blades on the market, and 
about 1,000 different drag plates. 
What a burden of replacement to 
strap on the backs of already burdened 
municipalities and contractors! It 
would seem easy for the engineers of 
the road machinery companies to get 
together and convince their executives 
that standards would be better in the 
long run than the old ideas of in- 
dividuality in order to sell replacement 
parts. 
. 


SLOW MOTOR 


WuHize the trend has been toward high 
speeds in electrical machinery, L. W. 
Chubb, director of research for West- 
inghouse, has gone to the other ex- 
treme by perfecting a timing motor 
that will revolve only twice a day. 
The principle has been demonstrated 
in a clock having only four moving 
parts, the fastest revolving 60 times a 
minute, and the slowest, one. There 
are no gear teeth, the electrical 


’ 


“gears” being held together by mag- 
netism, with no need for lubrication. 
The clock should run forever if jewels 
are used for bearings and the current 
is uninterrupted. By the same prin- 
ciple the speed could be one revolution 
a year or less. See page 149 


es 
READING THROUGH METAL 


NicKEL has been made in such thin 
sheets that it is possible to read print 
through five thicknesses of the metal 
placed a few millimeters apart. Dis- 
played in London at a recent exhibi- 
tion, the sheets were made by electro- 
depositing nickel on copper and then 
plating copper upon nickel—making a 
nickel sandwich. The copper is then 
dissolved away. Copper must be used 
on both sides to equalize stresses. 


DOES RESEARCH PAY? 


750,000 feet of tapped hole have been 
saved by one of our large automobile 
companies through a minor research 
project centered on one common part 
It was developed that the threaded 
portion was needlessly long, failure 
always occurring in another portion of 
the piece which did not need to be 
strengthened. Hence the shortening 
of the threaded section and the as- 
tonishing saving. 


e 
NEW WHITE FINISH 


TueE use of gold leaf for decorative 
work on products is well known. Now 
comes palladium leaf which has a fine 
white color that will not tarnish even 
in sulphur-laden atmospheres. It is so 
thin that 35 sq.ft. of the sheet weighs 
less than a quarter ounce. 
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Meetings, Metal Markets 
Patent Law Changes 


Proposed Patent Law Changes 


UNDAMENTAL changes of 

far-reaching importance to engi- 
neers are being proposed to the Pat- 
ents Committee of the House of Rep- 
resentatives, which has been holding 
a series of hearings under plans for- 
mulated by its new chairman, Rep. 
William I. Sirovich of New York. 
Proposed changes fall into three gen- 
eral classes: those relating to securing 
patents, those affecting patent litiga- 
tion in the courts, and those having to 
do with the ownership of the property 
resulting from the invention. 

General belief is that Patent Office 
procedure should be expedited. Sev- 
eral specific proposals have been 
made, among them one to the effect 
that a classification division be estab- 
lished and manned by thirty experi- 
enced examiners in each division to 
furnish reliable and complete records 
for use within the Patent Office and 
for consultation of attorneys and pat- 
ent applicants outside. 

Another suggestion has to do with 
preventing applications from _ being 
unduly delayed by the seeker for a 
patent after it has first been entered 
at the Patent Office. This may be 
modified so that the life of a patent 
be 17 years from the date of granting 
or 20 years from the date of filing— 
whichever is shortest. It is also pro- 
posed that the assignee of a patent 
have full control of it, irrespective of 
the actions of the inventor. 

Simplification of Patent Office pro- 
cedure is also sought. One suggestion 
intends to prevent the present diffi- 
culty of determining which of a group 
of several individuals applying for a 
patent is the real inventor. A second 
suggestion is that an inventor lose all 
right for demonstrating priority of an 
invention beyond two years prior to 
his application. Another is that only 
a single signature be required on a 
patent instead of the present three 
at three different points. 


A number of other highly con- 
troversial changes have been sug- 
gested, but because of the wide dis- 
parity of views on each it is doubtful 
if any will very soon affect the status 
of the present system of granting 
patents. 


Engineering Honors 
Go to G.E. Men 


WITHIN the past month, three 
members of the engineering staff of 
the General Electric Co. have been 
honored for their engineering achieve- 
ments. 

Giuseppe Faccioli, consulting engi- 
neer of the Pittsfield Works, has 
been awarded the 1931 Lamme Medal 
of the A.I.E.E., “for his contributions 
to the development and standardiza- 
tion of high-voltage oil-filled bush- 
ings, capacitors, lightning arresters, 
and numerous features in_ high- 
voltage transformers and power 
transmission.” The Lamme Medal 
was founded as a result of a bequest 
of the late Benjamin G. Lamme, chief 
engineer of Westinghouse Electric & 
Mfg. Co., to provide for the award 
by the Institute of a gold medal annu- 
ally to a member “who has shown 
meritorious achievement in the devel- 
opment of electrical apparatus or ma- 
chinery.” 

Dr. Irving Langmuir, associate 
director of the research laboratory, 
has been selected by a committee of 
22 distinguished scientists, educators 
and prominent industrialists to re- 
ceive the gold medal and $10,000 
honorarium, offered by Popular Sci- 
ence Monthly as an annual award for 
notable scientific achievement by an 
American. Dr. Langmuir, who ranks 
as one of the nation’s greatest re- 
search chemists and physicists, was 
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after an intensive nation-wide can- 
vass, in which 1,800 organizations 
cooperated. The committee which 
made the award was headed by Dr. 
Frank B. Jewett, vice-president of 
American Telephone & Telegraph Co. 
The purpose of the award is declared 
to be two-fold—first, to honor Ameri- 
cans who have done notable scientific 
work and, second, to bring to the pub- 
lic’s attention the value of scientific 
investigation, in order to stimulate a 
better appreciation by the public of 
such efforts. Dr. Langmuir’s scien- 
tific work which is thus honored ex- 
tends over 25 years. It began with 
his affiliation in 1909 with the G. E. 
research laboratory. His were the 
development of the high-intensity in- 
candescent electric lamp, a more 
powerful vacuum tube, and discovery 
of the principle of atomic-hydrogen 
welding. 

Dr. William David Coolidge, asso- 
ciate director of the research labora- 
tory, has received the Washington 
award for 1932, “in recognition of 
devoted, unselfish, and preeminent 
service in advancing human prog- 
ress,” following a dinner and recep- 
tion at the Hotel Sherman, Chicago 
Among Dr. Coolidge’s best-known 
contributions are ductile tungsten for 
lamp filaments, wrought tungsten for 
contacts and X-ray targets, a hot 
cathode X-ray tube, various types of 
X-ray generating equipment, the “C” 
tube for submarine detection and sig- 
naling, and the cathode ray tube. The 
award was founded 16 years ago by 
John Watson Alvord, and is admin- 
istered by the Western Society of 
Engineers. 


English and Economics 
For the Engineer 


BEGINNING this summer, the Soci- 
ety for the Promotion of Engineering 
Education is broadening the scope of 
its Summer School for Engineering 
Teachers to include sessions devoted 
to methods for teaching English and 
economics. The Society believes it a 
primary requisite that the engineer 
be capable of expressing his ideas in 
clear and forceful English, and that 
English should be taken out of its 
present subordinate position in many 
engineering curricula. A similar mo- 
tive has prompted the teaching of eco- 
nomics by engineers to engineers, for 
most college instructors in economics 
are schooled only in classical political 
economy rather than economics with 
its bearing on the problems that engi- 


selected from hundreds of candidates neers must face. 
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Metal Markets 


OPPER prices are holding at 

about 6c. delivered Connecticut, 
with small demand and little indica- 
tion of an impending upturn. Pro- 
ducers have agreed to curtail produc- 
tion, but the condition of general 
business has nullified the effect of 
this important step. Large buyers 
are out of the market, most present 
orders being for third-quarter de- 
livery. World production in Febru- 
ary was about 70,000 tons, according 
to Metal & Mineral Markets, as com- 
pared with 108,000 tons last Decem- 
ber. Present consumption is about 
70,000 to 75,000. Commercial pro- 
duction of sheet copper directly by 
electrolysis has become an established 
fact—sheets 0.0017 in. thick and 30 
in. wide can be made. 


Zinc markets are quiet with the 
price 2.80c. per lb. St. Louis on 
March 17. Most galvanizers have all 
they need, demand for zinc products 
is slack, but zine stocks showed a 
small reduction in February, so fac- 
tors about balance. Stocks are now 
ibout 129,500 tons. U. S. zine pro- 
duction totalled 313,621 tons in 1931. 
[in sales have stepped up recently, 
with most of the buying being done 
by makers of tin plate. Most sales 
ire for immediate use, though some 
nterest is being displayed in metal 
for future delivery. The price 
averaged 21.877c. New York from 
‘larch 10-16. 
EAD sales were good the first week 
in March, but have dropped off since 
at time, in spite of price concessions 
iat brought the price to 3.15c. New 
ork on March 15. Price weakness 
general can be attributed largely 
to the steady increase in stocks during 
the last several months. Fair-sized 
les of antimonial lead have been 
iade; the cold spell retards sales of 





white lead—the latter is a seasonal 
demand anyway. 

ALUMINUM is selling at 23.30c. for 
the 99 and 98 per cent pure ingot. 


BERYLLIUM-CopPeER prices are hold- 
ing at $6.35 per lb., for the 12.5 per 
cent Be alloy. Lessened consumption 
of Antimony has resulted in de- 
creased output in China. 


A.S.T.M. Activities 

THE HISTORY of rubber from its 
earliest use, but more particularly 
since the accidental discovery of vul- 
canizing by George Goodyear almost 
100 years ago, formed the sole topic 
for discussion at the A.S.T.M. re- 
gional meeting in Cleveland, March 
9. Five papers discussed the manu- 
facture of rubber products, seven 
dealt with properties of rubber as an 
engineering material. All papers 
were preprinted and will be reprinted 
by the Society, from which copies 
are obtainable. Sub-committees also 
met in Cleveland during the week, 
400 registering to attend the 100 
meetings of 20 committees. The 
committee on Steel took up revision 
of various tentative standards for 
electric-welded pipe. A series of ten- 
tative revisions for the specifications 
for welding quality steel plates, pipe 
fittings for services at temperatures 
above 750 deg. F., and specifications 
for wire and wire rope were also 
given consideration. 


The high-temperature research 
program of the A.S.M.E. and 
A.S.T.M. will be expanded this year, 
with joint researches at the Univer- 
sity of Illinois Engineering Experi- 
ment Station and at Battelle Memor- 
ial Institute. Endurance properties 
and creep of austenitic nickel-chro- 
mium steel with changes in tempera- 
ture will be the principal tests. 
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Pipe Fittings Standards 
A PROPOSED American Standard, 


giving center-to-face dimensions 
for three kinds of ferrous flanged 
valves—wedge gate, globe and angle 
—has been released for general criti- 
cism and comment and may be bor- 
rowed from the American Standards 
Association, 29 West 39th St., New 
York. The proposed standard covers 
wedge gate valves in sizes from 1-24 
in. O.D. (cast iron, for 125 and 250 
lb. steam pressure, and steel, for 
steam pressures of 150, 300, 400, 
600, 900, and 1,500 lb.) ; and globe 
and angle valves in sizes from 4-8 in. 
(cast iron, for 250 lb. steam pressure, 
and steel, for steam pressures of 300, 
400, 600, 900, and 1,500 Ib.). 

Drafts of proposed standards for 
Graphical Symbols for Electric Trac- 
tion including Railway Signaling 
(Z10g5), Graphical Symbols for 
Radio (Z10g3), and Graphical Sym- 
bols Used for Electric Power and 
Wiring (Z10g2) have been printed 
by the A.I.E.E. and may be borrowed 
for review from the A.S.A. also. 





Proposed revision QQ-B-671 on 
Aluminum Bronze Castings has been 
issued as a Federal Specification to 
supersede USGMS 369a. 


Meetings 


National Aircraft Show—Annual Exposition 
sponsored by Aeronautical Chamber of 
Commerce, Inc., Detroit Municipal Air- 
port, April 2-10. Ray Cooper, show 
manager, 320 West Lafayette Blvd., 
Detroit. 


Knitting Arts Exposition—28th annual show 
of textile machinery, Commercial Mu- 
seum, Philadelphia, Pa. April 11-15. 


American Oil Burner Ass’n—Annual meet- 
ing and exposition, Boston, Mass., 
April 11-15. Harry F. Tapp, secretary, 
342 Madison Ave., New York City. 


Electrochemical Society — Spring meeting 
Baltimore, Md., April 21-23 Colin G. 
Fink, Secretary, Columbia University, 
New York City. 


American Foundrymen’s Ass’n — 36th an- 
nual convention, Hotel Statler, Detroit, 
Mich., May 2-6. Executive secretary, 
222 West Adams St., Chicago. 


American Gear Manufacturers Association— 
Sixteenth annual meeting, Hotel Stat- 
ler, Cleveland, Ohio, May 12-14. T. W. 
Owen, secretary, 3608 Euclid Ave., 
Cleveland, Ohio. 


American Society of Mechanical Engineers 
—Aeronautic Division annual meeting, 
Buffalo, N. Y., June 6-8. Calvin W. 
Rice, secretary, 29 West 39th St, 
New York, N. Y. 


American Society for Testing Materials— 
Annual meeting, Atlantic City, June 
20-24. R. E. Hess, assistant secretary, 
1315 Spruce St., Philadelphia, Pa. 


American Society of Mechanical Engineers 
—Applied Mechanics Division annual 
meeting, Yale University, New Haven, 
Conn., June 23-25. , Lessells, 
secretary of the division, Westinghouse 
Electric & Mfg. Co., South Philadel- 
phila, Pa. 


American Society of Mechanical Engineers 
Semi-annual meeting, Bigwin Inn, 
Lake of Bays, Ont., June 27-Jul Be 
Calvin W. Rice, secretary, 29 West 
39th St., New York, N. Y. 
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Engineers 
and their 
Activities 


R. VANNEVAR BUSH, electrical 

engineering department, Massachu- 
setts Institute of Technology, has been 
appointed a vice-president of the Institute 
and Dean of Engineering, as well as 1 
memeber of the corporation. Dr. Bush 
has been a member of the faculty since 
1923 and is known for his achievements 
in research and his contributions to 
technical education. Recently he won 
wide recognition for his design of an 
intricate calculating machine, the dif- 
ferential analyzer. 


Dr. WiLL1AM Davip COooLincE, asso- 
ciate director of research laboratory, 
General Electric Co., has received the 
Washington award for 1932. (See p. 
176). 

Dr. Irvinc LANGMUIR, associate 
director of the research laboratory, Gen- 
eral Electric Co., has been awarded 
the Popular Science Monthly annual 
award for notable scientific achieve- 


ment. (See p. 176). 


Witit1AM Mason Baicey, formerly 
with Wireless Specialty Apparatus Co., 
Boston, has become chief engineer of 
Dubilier Condenser Corp., New York 
City. For many years he has specialized 
in condenser design and production. 

FreperRIcK M. BECKET, vice-presi- 
dent, Union Carbide & Carbon Co., 
New York and Paut D. Menrica, In- 
ternational Nickel Co., New York, 
were elected new vice-presidents of the 
A.I.M.E. at its recent annual meeting. 


GiusePrE Faccioui, consulting en- 
gineer, General Electric Co., has been 
awarded the 1931 Lamme Medal of the 
American Institute of Electrical En- 
gineers. (See p. 176). 

LaurRENCE V. BENET, vice-president 
and managing director of Société 
Anonyme des Anciens Etablissements 
Hotchkiss & Cie, Paris, has had con- 
ferred upon him the decoration of Grand 
Officer of the Legion of Honor in ap- 
preciation of his professional work in 
engineering and in industry in France. 

CLARENCE D. CHAMBERLIN has been 
elected president of Chamberlin Air- 
craft Corp., Jersey City, N. J., organized 
for the manufacture of airplanes and 
airplane parts. 





Dr. Vannevar Bush 








Dr. Irving Langmuir 





Giuseppe Faccioli 
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Epwarp M. Bertran has been mad 
chief engineer of the aircraft divisio: 
of Charles M. Stieff, Inc., Baltimore 
which is engaged in the manufactur: 
of aircraft parts. He was former) 
chief engineer of the aircraft divisio: 
of Brewster & Co., Inc., Long Islan 
City, N. Y. 


JosepH M. Buswe t, formerly wit! 
Curtiss Aeroplane & Motor Co., Buffal: 
is now engaged in research work a 
the Bureau of Standards in the Cit 
of Washington as junior aeronauti 
engineer. 


EveRETT CHAPMAN, director of en 
gineering research, Lukenweld, Inc. 
spoke on “Welded Industrial Equipmen: 
with Reference to Machine Tools” at : 
joint meeting of the Metropolitan anc 
Plainfield sections of the Machine Sho; 
Practice Division, A.S.M.E., on Thurs 
day, Mar. 17. 


Corsin T. Eppy, assistant professo1 
of physical metallurgy, Michigan Col 
lege of Mining & Technology, will re 
ceive the first Alfred Nobel Memoria! 
prize to be awarded. This prize, honor 
ing the famous American civil engineer 
is granted for the outstanding paper by 
an engineer under 30 years of agi 
which appears in the publications of th: 
A.I.M.E., A.S.C.E., A.S.M.E., A.lI. 
E.E., or W.S.E. 


Dr. Harry P, Evans, chief metal 
lurgist for Hubbard Steel Foundry Co. 
East Chicago, Ind., and formerly chief 
metallurgist for Pettibone Mulliken Co. 
Chicago, has been appointed chief metal 
lurgist for Firestone Steel Products Co., 
Akron, Ohio. 


Bennett Hii, formerly chief en 
gineer of Dee Wite Boat Co., River 
Rouge, Mich., has become chief enginee: 
for H. E, Dodge Boat & Plane Co 
Newport News, Va. 


F. M. Hortpen has resigned as 
assistant chief engineer with Oakland 
Motor Car Co., Pontiac, Mich., and 
has not announced his plans for the 
future. 


CuHar_es B. JAHNKE, formerly direc 
tor of engineering of Fairbanks, Morse 
& Co., has become engineer of internal 
combustion engines with International 
Harvester Co., Chicago. 


BENJAMIN JEROME, formerly quality 
engineer for H. H. Franklin Mfg. Co. 
Syracuse, N. Y., has resigned after two 
years in the position. He had been con- 
nected for 22 years previously in the 


executive engineering capacities with 


several of the leading automobile com 
panies. 

T. S. JouNnson, formerly fuels en 
gineer of Vacuum Oil Co., Near Eas‘ 
Division, Cairo, Egypt, has been ap 
pointed mechanical engineer in the re 
fined-oil department of the sam 
company. 


Byers Mostey has become a mechan 


ical engineer with Prest Machine Works 


Co., Oklahoma City, Okla. He ha 
previously been with Oklahoma Gas & 
Electric Co. for seven years. 
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Henry E. Exseruarprt, developer of 
semi-automatic machines for making 
the cutters used in gear-cutting ma- 
chinery and later developer of gear cut- 
ing machines of the latest type, one- 
ime partner in Gould & Eberhardt, 
Newark, N. J., and more recently head 
Newark Gear Cutting Machine Co., 
elebrated his 80th birthday Feb. 14. 


H. Hopart Porter of New York has 
been re-elected chairman of Engineer- 
ing Foundation, research organization 
f the national societies of civil, mining 
ind metallurgical, mechanical and elec- 
trical engineers. He is president of 
American Water Works & Electric Co., 
and chairman of the board of West 
Penn Electric Co., and a director in 
numerous railroads and public utility 
nterprises. GrorGE W. FUuLLeEr, con- 
sulting engineer of 170 Broadway, New 
York, was chosen first vice-chairman. 
He is a former vice-president of the 
\.S.C.E., and a member of Fuller & 
McClintock. Dr. C. E. SkINNER, presi- 
dent of A.I.E.E., and assistant director 
ot engineering of Westinghouse Electric 
& Mfg. Co., was named second vice- 
chairman. 


ALTEN S. MILLER, vice-president of 
Bartlett Hayward Co., engineers, 60 E. 
42nd St., New York, has been re-elected 
chairman of the Library Board of the 
Engineering Societies Library for 1932. 
Pror. WALTER I. SLicuter of Colum- 
bia University was named vice-chair- 
man, and Harrison W._ CRAvVER, 
secretary. 


JUAN DE LA CIERVA, inventor of the 
Autogiro, sailed for England recently 
after a six-weeks’ visit to this country, 
during which he was engaged in a 
series of experiments with the engineers 
of the Autogiro Co. of America at the 
company’s flight-research field at Wil- 
low Grove, Pa., for the further develop- 
ment of the flight principle of the 
machine. 


Rosert B. C. Noorpuyn has joined 
Pitcairn Aircraft, Inc., Willow Grove, 
Pa., as executive engineer. In 1929 he 
was vice-president of Fokker Aircraft 
Corp. of America and treasurer of 
\tlantic Aircraft Corp., at Hasbrouck 
Heights, N. J., and last year was vice- 
president of Bellanca Aircraft Corp., 
New Castle, Del. 


Epwarp F. Berry has been appointed 
advertising manager for Udylite Proc- 
ess Co., Detroit, Mich., licensor of a 
process for applying protective coatings 
of electrolytic cadmium to metal sur- 
faces. Mr. Berry is a research chemist 
ind was formerly editor of Metal Clean- 
ing & Finishing. He resigned from 
this position to join Udylite. 


GeorceE M. NorMAn has been ap- 
ointed manager of the development de- 
partment of Hercules Powder Co., 
according to Russert H. DuNnHaAm, 
president. Mr. Norman, a director, has 
een head of the technical department, 
livisions of which will now function sep- 
irately. H. E. Katser will supervise 
research and experiment and G. E. 
RAMER will supervise engineering ac- 





Henry E. Eberhardt 





Dr. C. E. Skinner 








Edward F. Berry 
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tivities. J. M. McVey is appointed 
assistant manager of the department, 
and CHartes A. HIGGINS, vice-presi- 
dent, who formerly directed develop- 
ment work, is assigned increased execu- 
tive responsibilities. 


Epmunp B. W. Ormssy has been 
temporarily transferred from the Naval 
Aircraft Factory, in Philadelphia, where 
he was an aeronautical detail draftsman, 
to the Bureau of Agriculture in the 
City of Washington as senior agri- 
cultural engineering draftsman. 


James A. Rassitt, consulting en- 
gineer, has left for Tokyo where he 
will act as adviser in the establishment 
of a Japanese Bureau of Information on 
Nickel for the collection and dissemina- 
tion of important scientific and technical 
data relating to nickel, its products and 
their application to industry. He will 
aid in the development of a staff of 
trained Japanese metallurgists for the 
bureau. 


James D. ReEppDING is now engaged in 
airplane stress analysis for Consolidated 
Aircraft Corp., Buffalo. 

FREDERICK SIEFKE, vice-president and 
manager, JoHN H. MILLER, secretary 
and chief engineer, and Epwarp E. 
CHAPIN, assistant treasurer and chief 
chemist, have been added to the director- 
ship of the firm of Robert Sayre Kent, 
Inc., 383 Jay St., Brooklyn, consulting 
engineer. 


Victor F. J. Tracn, president of 
Darwin Razor Corp., and of Darwin & 
Milner, Inc., and honorary consul for 
\ustria in Ohio, Kentucky and Ten- 
nessee, has been made honorary consul 
general by the Austrian Government. 
Mr. Tlach was instrumental in early 
researches on high-percentage carbon- 
chromium steels. 

Cart W. Sponr, formerly chief 
draftsman of Vacturi Carburetor Co., 
Chicago, has resigned. 

RaLtpH WHITE has resigned as 
assistant engineer of Edward G. Budd 
Mfg. Co., Philadelphia, and has not 
announced future plans. 


Hersert G. WINTER has been added 
to the research staff of Briggs Mfg. Co., 
Detroit, to work especially in connec 
tion with minimizing auto body air 
resistance. He was formerly project 
engineer with Stout Engineering 
Laboratories, where he specialized in 
aeronautical research, particularly with 
reference to all-metal construction. 
[he announcement was made by H. E. 
Hunp, vice-president and general man- 
ager. 

Everett N. Woop, formerly mechan- 
ical engineer with Oliver Farm Equip- 
ment Co., Tractor Division, Charles 
City, Ia., has become instructor of auto 
mechanics in the Mason City (Ia.) high 
school. 


KENNETH H. Conpit, editor and pub- 
lishing director of Product Engineering 
and American Machinist, will speak on 
“Engineering the Product for Sale” 
before the New Haven (Conn.) local 
section, A.S.M.E., March 31. 
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Williams 
Spiral-Type 
Oil-Less Bearings 


Designed for sliding or oscillating 
motion with the axis either vertical 
or horizontal, a spiral-type oil-less 
bearing has been developed by E. A. 
Williams & Son, Inc., 111 Plymouth 
St., Jersey City, N. J. These bearings 
will operate at speeds to 2,500 r.p.m., 
depending upon load, and at tempera- 
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tures not above 400 deg. F. The 
grooves are machined with an under- 
cut to insure retention of the graphite, 
and are arranged to provide thorough 
lubrication with sacrifice of a mini- 
mum amount of bearing surface. The 
clearance used with these bearings 
varies from 0.001 to 0.002 in. greater 
than for plain bearings. 


Aetna 
Four-Part Oil Seal 


A four-part oil seal has been an- 
nounced by the Aetna Ball Bearing 
& Mfg. Co., Chicago, Ill. This self- 
contained unit can be slipped into or 
out of position. It consists of an 
outer shell of steel ground on the dut- 
side diameter, and this shell houses 
the seal cushion, pressure plate and 
steel retainer. The seal cushion con- 
sists of cork of which the interstices 
are hermetically sealed. This pneu- 
matic seal cushion automatically ex- 
pands and contracts laterally with 
changing temperature of the shaft or 
lubricant and thus remains oiltight. It 


is non-hygroscopic and is impervious 
to water. 

The deflector-pressure plate of fibre 
deflects oil from the seal proper and 
serves to maintain a constant pres- 
sure upon the pneumatic cushion and 
a uniform pressure over the periphery 
of the seal, meanwhile relieving it of 
extraneous internal pressure. The 
seal is claimed to hold oil as well as 


grease. Sizes from 4 in. inside 
diameter and up are available. 
Chromalox 
Electric Cartridge Units 

Over 300 standard sizes and 


ratings of “Chromalox”’ electric car- 
tridge units for heating purposes are 
now being produced by the Edwin L. 
Wiegand Co., 7535 Thomas Blvd., 
Pittsburgh, Pa. Such units are used 
in production and process machinery, 
steam generators, soldering irons, 
melting pots and dies. They are in- 
tended for insertion into drilled holes 
in the metal part to be heated. 
Besides being furnished in many 
sizes, these heating units are avail- 
able with various metallic sheaths, 
with the end sealed against liquids or 
crimped, and with various types of 
terminals. The brass sheath is stand- 
ard, but steel, copper or stainless steel 
sheaths or casings are supplied. Ter- 
minal arrangements include: flexible- 





+ PRODUCT ENGINEERING 





stranded nickel leads for small units 
where flexible connections are re- 
quired; pin terminals and plug con- 
nections for use on not more than 
660 watts, and bolt terminals with 
attachable wire leads for larger ca- 
pacities. Outside diameters range 
from 3 to 34 in., and lengths from 14 
to 3 ft. Standard ratings range 
from 50 to 8,000 watts. 


Dings 
Magnetic Friction Clutch 
And Clutch Coupling 


Two products, a magnetic friction- 
type clutch and a magnetic clutch- 
coupling, have been announced by the 
Dings Magnetic Separator Co., 
Milwaukee, Wis. The friction clutch 
has contact faces on both sides of a 
spring disk, which is squeezed be- 
tween the magnet and armature ele- 
ments when the coil is energized. 
Power transmission of this clutch is 
approximately 75 per cent greater 
than a single face clutch. The physi- 
cal dimensions are small. 

Provisions are made in the clutch 
for adjustment to compensate for 
wear of the contact faces. Light 
springs on the armature holding bolts 
serve to expel the armature when the 
coil is de-energized, giving ample 
clearance. The clutch is made with 
and without ball bearings between the 
hubs of the two clutch members as 
installation conditions require. In 
addition, the company is manufactur- 
ing a single-spring disk clutch fol- 
lowing the same general construction 
but having three friction contact 
faces, and consequently giving in- 
creased power transmission. 

The magnetic clutch-coupling, al- 
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though installed previously in connec- 
tion with mill screwdowns, can be ap- 
plied wherever synchronizing the 
speeds of two power drives is re- 
quired. Serrated contact faces are 
used in this clutch coupling to prevent 
creeping of the contact faces. The 
contact face serrations are V-shaped. 
Physical dimensions are said to be 
less than those of a friction-type 
clutch of lower torque rating. 


General Electric 
Electric Strain Gage 


An electric strain gage for equip- 
ment under load and measuring 2 in. 
between the mounting holes has been 
developed by the General Electric 
Co., Schenectady, N. Y. This gage 
can be bolted or clamped to the piece 
under investigation. The coils are 





mounted in cylindrical holders that 
slide inside the block. The armature 
and block are fastened to one side, 
and the coils to the other side. A 
2,000-cycle excitation current is used 
with the gage, thereby making it pos- 
sible to record with an oscillograph 
the transient strains which occur in a 
fraction of a second. A steady strain 
can be observed on an indicating in- 
strument by using a 60-cycle excita- 
tion for the coils. 


“Nevastain RA” 
Alloy Steel 


An alloy steel that is fabricated by 
the same methods and equipment as 
mild steel is now in production by the 
Associated Alloy Steel Co., Cleve- 
land, Ohio. Developed by the Lud- 
lum Steel Co.; this ‘““Nevastain RA” 
is said not to work harden to the 
same extent as usual for the stainless 
steel alloys. Therefore, it will cold 
roll, draw, upset and form with less 
mechanical trouble. It also does not 


require high temperature heat-treat- 
ment for annealing or to relieve 
forging or drawing strains. It is free 
machining, and is also susceptible to 
fabrication by gas or electric arc, flash 
or spot welding without tendency to 
grain growth. The material polishes 
to a high lustre with a blue-white 
color. 

Analysis of Nevastain RA is as 
follows: Carbon, maximum 0.10 per 
cent ; manganese, 0.40; chromiunw 16: 
silicon, 1; copper, 1; and phosphor 
and sulphur, 0.030. Specific gravity 
is 7.67. Average tensile properties 
for hot rolled bar stock are: ultimate 
strength, 100,000-130,000 Ib. per sq. 
in.; yield point, 50,000-70,000; elon- 
gation, 17-25 per cent in 2 in.; reduc- 
tion of area, 45-65 per cent in 2 in.; 
hardness 220-260 Brinell. If the 
annealed condition the properties are: 
ultimate strength. 75,000-90,000 Ib. 
per sq.in.; yield point, 40,000- 
50,000 ; elongation, 30-40 per cent in 
2 in.; reduction of area, 60-75 per 
cent in 2 in.; Brinell hardness, 


150-170. 


Alemite “Metro-Matic”’ 
Lubrication System 


The “Metro- 
Matic” lubrica- 
tion system now 
offered by the 
Alemite Corp- 
oration, 2650 N. 
Crawford Ave., 
Chicago, uses a 
single _pipe-line 
arrangement 
whereby the lu- 
bricant is forced 
under high pres- 
sure to each 
bearing on the 
machine. Meas- 
uring valves, lo- 
cated at points 
along the pipe 
line near the 
bearings, dis- 
charge a pre- 
determined 
amount of lubricant at each operation 
of the pump, which is a high-pressure, 
hand-plunger type. It is claimed that 
under no condition can the lubricant 
by-pass to the line ; it must go into the 
bearing. The measuring valves can 
be connected in multiple, and as many 
branches as necessary can be taken off 
at any point. 

The accompanying cross-sectional 
views show the measuring valve in 
four positions. From the previous 


Anchor block ; 
Flexible tubing 
to copper tubing 





Rotating swivel ; 
connection: 
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operation there is already a supply of 
lubricant in the lower chamber A suf- 
ficient to lubricate the bearing. When 
the pressure is increased to 2,000 lb. 
per sq.in. throughout the system, the 
plunger B is forced downward, caus- 
ing the lubricant to pass through the 


Complete cycle of the 
Alemite measuring valve 











Ce 











Schematic arrangement of the Alemite 
“Metro-Matic” Lubrication System 


tubing to the bearing. When it is 
down as far as it can go and the lubri- 
cant is in the bearing, the increasing 
pressure in the pipe line forces the 
lubricant past the ball check valve and 
down into the chamber C. Then, as 
the pressure is released throughout 
the system, the plunger B rises and 
the lubricant above it escapes past the 
washer into the bottom chamber. 
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Burgess 
Vacuum-Contact 


Toggle Switch 


A switch featuring  sealed-in- 
vacuum contacts has been introduced 
by the Burgess Battery Co., 202 E. 
44th St., New York, N. Y. This 
switch employs the Burgess vacuum 
contact actuated by the usual toggle 





switch movement. It is flameproof, 
free from dust and dirt, positive in 
action, low in resistance, quick-acting 
and corrosion-proof. 

The vacuum contact is mounted in 
a holder held by brackets on the rear 
face of the switch plate. Throwing 
of the handle to the closed position 
serves to actuate the external glass 
stem of the vacuum contact, either 
making or breaking the circuit as de- 
sired. The switch is rated at 8 amp. 
intermittently or 6 amp. continuously, 
220 volts. 


Cutler-Hammer 
Across-the-Line 
Drum Controllers 


A line of a.c. and d.c., across-the 
line type, reversing drum controllers 
for monorail hoists, auxiliary ma- 
chine-tool motors and for miscel- 
laneous applications has been devel- 
oped by Cutler-Hammer, Inc., 205 
N. 12th St., Milwaukee, Wis. These 
controllers are made in two- or three- 
pole types; with radial or rope lever 
operating mechanism; self-centering 
or non-self-centering mechanism, 
and with or without either main-line 
limit-switch protection or pilot circuit 
interlocks. The type with pilot cir- 
cuit interlocks can be used as a 
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reversing switch in conjunction with 
a separate automatic starter or as a 
magnetic contactor to provide limit- 
switch selection in either direction of 
rotation or to provide magnetic main 
line operation. 

Construction elements include : easy 
operation, small and compact design, 
light weight, sturdy drum construc- 


tion, easily removed non-stubbing 
contact fingers, slot-type mounting 
holes; a feature making it easy to 


change from self-centering to non- 
self-centering mechanism, and a shaft 
extension of 6 in. beyond both ends. 


Noel 

Polyphase Capacitor Motor 
Improved starting and running 

characteristics are found in the Noel 

polyphase capacitor motor announced 

by The Ideal Electric & Mfg. Co., 





Mansfield, Ohio. Instead of applying 
capacitors across the motor terminals 
and thereby producing a high power 
factor only in the power line, in this 
motor the condenser reactive current 
is caused to flow through the wind- 
ings and thereby produces a high 
power factor within the motor itself. 
The motor operates at practically 
unity power factor at all loads. 
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The motor has high starting torque 
low starting current, an indestructible 
rotor and simple starting equipment 
Instead of unity power factor an & 
per cent leading power factor can be 
obtained if desired. Capacitors ar 
oil filled, oil impregnated, hermeti 
cally sealed types with individually) 
fused sections. The capacitor motor 
is also made as a slip-ring, variable 
speed induction motor in all sizes anc 
speeds. It retains the high power 
factor at very low speeds. 


Automatic 
Type 303 Motor-Operated 


Valve Controller 


The Automatic Temperature Con- 
trol Co., Inc., 34 E. Logan St., Phila 
delphia, Pa., has announced a multi 
position, motor-operated valve con 
troller, known as Type 303. Th 
user can therefore obtain either two- 
or three-position operation, depending 
upon the results desired. When wired 
for three-position operation, either 
three or four valve positions can be 
obtained by mechanical adjustment of 
the limit switch. 

The Size B controller illustrated is 
mounted on one air and two fuel oil 
valves. In order to permit selection 
based on power required by the valves 
to be handled, the controller is made 
in three sizes—A, B and C. Two o1 
more valves can be operated as a unit 
so that by proper selection to insuré 
similar flow characteristics, fuel and 
air valves can be adjusted to hold a 
constant atmosphere on furnaces 
when operated 
to maintain the 
desired furnace 
temperature. 
With the ability 
to adjust its 
values to one or 
more interme- 
diate positions, 
this controller 
can hold 
tinuous or 
batch-type fur- 
naces under 
close tempera- 
ture regulation 
and does it en- 
tirely automat- 
ically. 


con- 
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Wagner Type RG 
Repulsion Induction Motor 


The Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis, Mo., has 
leveloped the Type RG repulsion- 
nduction motor, which has a smooth 
speed-torque curve throughout the 
yperating range. The motor possesses 
he following features: low starting 






































current, close speed regulation, posi- 
tive operation on low voltage, high 
power factor, good commutation, and 
no internal short-circuiting or brush- 
lifting mechanism. The bolt holes are 
evenly spaced, permitting 90 and 180 
deg. rotation of endplates for wall 
and ceiling mounting. As shown, the 
covers are hinged to the endplate and 
are fastened in place by small screws. 
\ large-sized blower assures positive 
ventilation of the motor. 


Burgess 
Micro Relay 


A relay mechanism capable of a 
wide spread between controlled and 
controlling energies has been de- 
veloped by the C. F. Burgess Labora- 
tories, Inc., 202 E. 44th St., New 
York, N. Y. This “Micro Relay” 
will control a current of 6 amp., 220 
volts with a flow of only 0.000001 
ump. as the controlling energy. The 
device is of value for temperature 
control work and maximum and mini- 
mum control settings on sensitive in- 
dicating meters and other apparatus. 
The minute current required elimi- 
nates the hazard of variation or 
incertainty of operation due to spark- 
ing, arcing, oxidation or contamina- 
tion of the contacts. Useful life of 
a contacting mercury thermometer 
may be increased indefinitely, for ex- 
imple, since the current passing 
through the mercury-to-electrode con- 
tact is so small that contamination of 









































the mercury in the thermometer stem 
cannot take place. 

The micro relay is available in 
several models for different applica- 
tions, such as normally open or 
normally closed, 110 or 220 volt, a.c. 
or d.c. and normal operation or time 
delayed operation. The relay may be 
operated as rapidly as 120 times per 
minute. A time lag of approximately 
4 sec. exists because of the capacity 
effect, and provides the advantage of 
preventing chattering when the relay 
is actuated by a delicate 
device. 


contact 


General Electric 
Unit-Type Heavy-Duty 
Pushbutton Stations 


Type CR-2940 pushbutton stations 
have been placed on the market for 
general industrial applications by the 
General Electric Co., Schenectady, 
N. Y. These stations are divided in 
to three general classes: those which 
make momentary contact, those which 
maintain the contact, and a combina 
tion of both. The devices consist 
of one or more of the following units 
inclosed in a case: pushbutton, selec- 
tor switch, and indicating-lamp_re- 
ceptacle. Any combination not ex- 
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ceeding five of these units is available 
in wall-mounted stations. 

The momentary-contact, pushbutton 
unit provides both a normally open 
and a normaily closed circuit, and 
can be operated on 600-volt circuits. 
The maintaining - contact selector 
switches are available for single-pole, 
single-throw; single-pole, double- 
throw; or double-pole, single-throw 
knife switches. In the stations em- 
ploying indicating lamps 18-volt lamps 
with color cap are used. 


“Hygrade” 
Size 5-HG 
Worm Gear Speed Reducer 


The Foote Bros. Gear & Machine 
Co., 215 N. Curtis St., Chicago, IIL., 
has added to its line of “Hygrade” 
worm gear speed reducers the Size 
5-HG, which fills the gap between 
Sizes 4-HG and 6-HG. In many 
cases the last two units could not be 
used economically. Ratios of the 
new size vary from 3.5:1 to 3000: 1. 
The reducer, like other sizes in the 
line, is built in five types—HGS, hav- 
ing the worm at the bottom; HGT, 
with the worm on the top; HGV, with 
the worm-gear shaft vertical; HGX, 
consisting of a worm reducer with 
helical attachment, and HGD, having 
a double worm and worm-gear reduc- 
tion. 

All shafts in these reducers are of 
heat-treated alloy steel. SKF thrust 





and radial ball bearings support the 
worm shaft; Timken tapered roller 
bearings the worm-gear shaft. Bear 
ings permit a hung load of 1,750 Ib 
on the slow-speed shaft of the vertical 
type. Maximum torque of the slow- 
speed shaft is 1,375 in.-lb. \ spe 
cial cast-iron bedplate designed for 
each type of reducer can be furnished 
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New Books and Publications 


CONSUMER ENGINEERING. By Roy 
Sheldon and Egmont Arens. 259 
pages, 6x9 in. Clothboard covers. 
Indexed. Published by Harper & 
Brothers, Publishers, New York, 
N.Y. Price $3.50. 


TWO artists give their ideas in this 
book as to how consumer appeal is put 
into a product. These ideas are based 
upon considerable practical experience 
and upon close studies of various mar- 
kets and products. It is something that 
any designer will enjoy reading and 
should be fruitful of inspiration. Any 
engineer who reads this book is bound 
to have a better perspective on how to 
go about the study of the field of his 
own product, and a better appreciation 
of the help of the product artist. 


—_ 


“<CONOMICS OF TOOL ENGINEERING. By 
A. P. Gwiasdowski and C. B. Lord 
203 pages, 6x9 in. Clothboard covers. 
Indexed. Published by the McGraw- 
Hill Book Company, Inc., New York, 
N.Y. Price $2.50. 


ENGINEERS who design or develop 
products for manufacture and not or- 
dinarily associated in detail with the 
tooling up for production of those prod- 
ucts, will yet find this book of interest 
because it gives a concise outline of the 
whole procedure and a visualization of 
the place of tool engineering in the com- 
plete manufacture. It ought to be espe- 
cially useful for those engineers who 
have not had much shop practice as it is 
arranged in simple form for student 
work. It outlines tooling procedure, 
tooling methods used in different indus- 
tries, production methods, tool design, 
the making of tools, and engineering 
procedure. 


Rerractories. By F. H. Norton, 594 
pages, 6x9 in. Clothboard covers. 
Indexed. Published by the McGraw- 
Hill Book Co., Inc., 330 West 42d St., 
New York, N. Y. Price $6. 


THERE are many products in whose 
design a knowledge of refractory mate- 
rials is valuable, and here is a well- 
arranged text that should be of valuable 
assistance to any engineer who has to 
do with products where heat enters. Al- 
though a large amount of space is given 
to the technical production of refractor- 
ies, the reader who is only interested in 
the use will find necessary data on the 
characteristics, selection, measurement 
and commercial forms and applications. 


SYMPOSIUM ON EFFECT OF TEMPERA- 
TURE ON THE PROPERTIES OF METALS. 
829 pages, 6x9 in. Clothboard covers. 
Indexed. Published by the American 
Society for Testing Materials, 1315 
Spruce St., Philadelphia, Pa. Price $6. 

TWENTY-SEVEN papers py 38 

authors have been assembled in this 

book. They include data on corrosion- 


resistant metals used in the fields of 
power plant engineering, chemical proc- 
essing, furnaces, smelting and oil indus- 
tries. The authors have summarized the 
information contained in the extensive 
literature on the subjects, appraised it 
critically, and added unpublished in- 
formation. One section of the book 
deals with engineering trends and re- 
quirements for metals at high and low 
temperatures, and a second section gives 
the properties of available metals for 
temperature requirements. A specially 
prepared introduction summarizes the 
most important points contained in the 
papers. 
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ALUMINUM AND Its AtLoys. The 
Aluminum Co, of America, Pittsburgh, 
Pa., has issued a book entitled “Alcoa 
Aluminum and Its Alloys,” which is a 
ready reference work, giving in concise 
form information concerning the physi- 
cal and chemical properties of the 
aluminum alloys produced. In addition, 
the book contains tables showing the 
sizes of basic commodities manu- 
factured from the alloys and also the 
commercial tolerances, 


ELECTRICAL BULLETINS. The Allen- 
Bradley Co., Milwaukee, Wis., has 
issued new bulletins and price sheets on 
automatic starters, switches, controllers, 
photo-electric relays, and similar devices. 


FLeEx1BLE Couptincs. The Diamond 
Chain & Mfg. Co., Indianapolis, Ind., 
has issued a 20-page Catalog No. 11 
on flexible couplings, pointing out the 
construction features, ease of installa- 
tion and disconnection of couplings, 
illustrating and tabulating all types and 
sizes in the line, and giving data on 


the selection and installation. Drives of 
various types are shown. 
MoLpep _—swParTs. The Chicago 


Moulded Products Corp., 2145-53 Wal- 
nut St., Chicago, Ill., has issued catalog 
No. 101, showing a variety of standard 
parts for which the company has the 
molds. In addition, information on 
plastics and tables of value to manufac- 
turers and engineers are included. 


NickeL ALitoy Steet Propucts. 
The International Nickel Co., 67 Wall 
St., New York, N. Y., has issued the 
“1932 Buyers’ Guide for Nickel Alloy 
Steel Products,” being a directory of 
manufacturers, fabricators and distribu- 
tors. Products are arranged in alpha- 
betical order and the suppliers are 
given under each. 


PACKAGING. General Plastics, Inc., 
North Tonawanda, N. Y., has issued a 
booklet entitled “Speaking of Molded 
Packages,” which shows some of the 


uses “Durez” has been put to in 
packaging work. Photographs are 
shown of various effective packages 


for quality products. 
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PyraLin. The DuPont Viscoloid 
Co., Inc., Arlington, N. J., has issue: 
“DuPont Pyralin—Its Manufacture an 
Use,” in which are discussed the prop 
erties, forms and colors available 
fabrication and research service to 
adapt the material to the individual 
manufacturer’s requirements for new 
products. A partial list of application: 
of the material is included, numbering 
several hundred. 


RueEostats. The Ohmite Mfg. Co. 
636 N. Albany Ave., Chicago, IIl., has 
issued Bulletin No. 12, illustrating and 
describing the Models J and L all- 
porcelain rheostats. Section and de- 
tail drawings are used to illustrate the 
features. The Model J is a 50-watt 
unit and the Model L is a 150-watt unit, 
available in resistance values from 1 to 
35,000 ohms. Information about cages, 
tandem mounted rheostats, rheostats 
with special windings, and rheostats 
equipped with switches is given. 


Ro.ier Bearincs. The Shafer Bear 
ing Corp., 6501-99 W. Grand Ave., 
Chicago, IIll., has issued Bulletin No. 
501, listing all the latest sizes of Shafer 
roller bearings, both single and double 
row. The bulletin contains complete 
dimensions and list prices, with a speed 
factor table for intermittent speeds. 

Screws. The Parker-Kalon Corp., 
200 Varick St., New York, N. Y., has 
isued a catalog cn its products for mak- 
ing fastenings to sheet metal, steel, cast 
iron, die castings, brass, Bakelite, metal 
to wood, and other materials. Complete 
descriptions are given of its various 
types of self-tapping screws and nails. 


STAINLEss STEEL. The American 
Stainless Steel Co., Commonwealth 
Bldg., Pittsburgh, Pa., has issued a 
booklet “Forward with Stainless,” giv- 
ing the properties of the metal, and par- 
ticularly its value to the metal product 
designer for various types of equipment. 


STAMPINGS. The Geometric Stamp- 
ing Co., Cleveland, Ohio, has issued a 
28-page book on metal stampings, con- 
taining reference data for use of engi 


neers in drawing up specifications. The 
booklet is illustrated with charts and 
graphs and incorporates -tables. The 


price of the bulletin is $1.00, except to 
design executives. 


THREADLOCKING Devices. The U. S. 
Department of Commerce, Bureau of 
Standards, has issued Research Paper 
No. 386 entitled “The Relation of 
Torque to Tension for Threadlocking 
Devices.” Only about one-quarter of 
the 41 devices tested showed any appre- 
ciable difference in static torque-tension 
relation from that of the American Na- 
tional coarse-thread standard nut. This 
quarter included special permanent-set 
nuts and the Dardelet thread. The 
booklet is for sale by the Superintendent 
of Documents, Washington, for $0.30. 


Wire Rope. The Hazard Wire Rope 
Co., Wilkes-Barre, Pa., has issued a 
booklet entitled “12 Reasons Why You 
Save Money with Lay-Set Preformed 
Wire Rope.” Information is also 
given on wire rope construction. 











